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NEW BENJAMIN DIFFUSER 
new ward - lighting 
: >< ) work in 


NEW BENJAMIN OFFICER 
s new light-shielding 
es to cut glare in 

s and offices 


New Advanced Lighting Equipment Pays Off! 
To step up industrial production "way beyond yesterday’s possibilities 
takes advanced lighting units like the Benjamin Diffuser. To dress up 


merchandise with profit-getting sales allure beyond yesterday’s imagina- 


tion takes the clean-lined beauty and fine light control of 
lighting techniques 


Officer store lighting unit. Both typify Benjamin 


which fit the lighting to the task—be it in school, store, 


a new Benjamin 


office or factory 


Write for interesting bulletins on how the latest lighting techniques can 


pay off for you. Specify your interest: store school 


Benjamin Electric Mfg. Co., Dept. I, Des Plaines, II 
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LIiGHat EQUIPMENT 
When all things are considered, the Better Lighting choice 


office ... factory. 
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CONSULT WITH ANY OF THESE RLM 
PARTICIPATING MANUFACTURERS 
OR WRITE THE INSTITUTE 


Abolite Lighting Division 
Appleton Electric Company 
Benjamin Electric Mfg. Company 
Day-Brite Lighting, Inc. 
Eastern Fixture.Company, Inc. 
Electro Silv-A-King Corporation 
Ender-Monarch Corporation 
Fluorescent Fixtures of California 
Globe Lighting Products, Inc. 
The Edwin F. Guth Company 
Keystone Electric Manufacturing Co. 
Leadlight Fixture Company 
The Miller Company 
Mitchell Manufacturing Company 
Multi Electric Mfg., inc. 
Overbagh & Ayres Mfg. Co. 
Quadrangle Manufacturing Co. 
The Ruby Lighting Corp. 
Ruby-Philite Corp. 
Smithcraft Lighting Division 
sae 3 Smoot-Holman Company 
ELECTRIC <p dial Spero Electric Corporation 
LABORAT : .,. Sunbeam Lighting Company 
a Sylvania Electric Products, Inc. 
Westinghouse Electric Corporation 
Wheeler Reflector Company 
Work-0-Lite Company 
Zane Manufacturing Company 


IT’S NOW MORE IMPORTANT 
THAN EVER to remember: 


there is NO SUCH THING as an 
“RLM Type” Industrial Lighting Unit! 


Either an Industrial Lighting Unit is RLM-Certified or it is not. The RLM Specifications are HIGHER than ever 
only way to be sure is to see the RLM Label. And, because today’s on such points as these: 


RLM Spe ifications (some of which are listed at right) eS higher @ All-White Porcelain Enamel Reflectors 


i ve is more important than ever before to look for the . : 
than ever, it is more pe - : @ Upward Light for more brightness Control 


RLM Label. Only those lighting units which are consistently proved get | 
. Label patie. '6 : I @ Shielding Angles for less lamp glare 


— through Electrical Testing Laboratories inspection — to embody 
: : @ Latching and Holding devices for easier reflector 


these higher specifications uniformly from reflector to reflector are nsoliaheninene 
permitted to bear the RLM Label. It is especially important for all Ramatiebiese~er ecsker temp vemovd en 


those who buy, use, specify or sell lighting equipment to take replacement 


advantage of these higher-than-ever RLM Specifica- 





tions. More than ever before, these new specifica- Fy 
tions contribute to uniformly satisfactory industrial 


lighting equipment performance. The 1956 Edition 





RLM Book includes all the newly-established and ee eS cael 
revised RLM Specifications. It is available FREE upon — 

quest f : RLM Standards Institute, Suite 823 ee ee 
reques rom: . Standaras stitute, . © 020, ThE Tags ts Cond Form 3 ie a)ie +) fj ; DABNOT Te oer 
326 West Madison Street, Chicago 6, Illinois. = See rer ata SSS wl 
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CONTINUING LEADERSHIP 


suring RS-240-260 satis 


for two 40-Watt Rapid-Start lamps 
on 240-280-Volt circuits with a nom 
inal rating of 265 Volts 

High Power Factor, of course. And 
it's CBM-Certified to meet the require- 
ments of Supplement 2 to ASA Spec- 
ification C82.1 
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RS-240-260 | 
8%" x 2%" x 2 e earring Ballasts are 
Mounting Length 8% ngineered into Leadership 
Weight 5.3 pounds 











Ask for our Complete Cofalog 


STARRING & COMPANY, INC. 
T600 SEAVIEW AVENUE . BRIDGEPORT 8, CONNECTICUT 
EDison 44-0108 
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1897-1907 


1 First to develop a one-piece sil- 
vered glass reflector for accurate 
control of light. (The “X-Ray” 
Reflector — 1897) 

2 First to make silvered glass reflec- 

tor clusters to adapt old gas and 

electric fixtures for controlled di- 

rect lighting 

First to incorporate spiral and ver- 

tical corrugations in silvered glass 

reflectors for light diffusing 

First to advocate scientific princi- 

ples in lighting show window dis- 

plays 

First to install a “modern” show 

window lighting job. (The Wash- 

ington Shirt Company, Chicago, in 

1897) 

First to use individual silver mir 

ror reflectors for show window 

lighting 

First to export silvered glass re 

flectors for controlled lighting. 


1907-1917 


First to introduce indirect lighting 
(Original demonstration made in 
1908 before the I. E. S.) 

9 First to develop “Adapters” to 
convert gas and electric stem fix- 
tures to indirect luminaires 

10 First to use portable lamps to 
provide indirect lighting. (Curtis 
Adapters) 

11 First to emphasize “Eye-Comfort” 
in lighting applications 

12 First to patent and make indirect 
luminaires incorporating the lumi 
nous bowl principle 

13 First to develop and market a 
commercial floodlighting projector 

14 First to prepare and distribute 
“Architectural Plates” on lighting 
for architects and designers. (1914) 

15 First to design church lanterns in- 

corporating concealed reflectors for 

controlled direct and indirect light- 
ing. 
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ILLUMINATING ENGINEERING 


and Congratulations 


on Your Golden Anniversary for 
50 Years of Meritorious Achievement 


in the Science of Illumination 


We congratulate the Illuminating Engineering Society for its outstanding contribution 
to the progress of lighting since 1906 and welcome it to the Golden Anniversary Group. 
We offer our sincere thanks to all members for their whole-hearted cooperation 


and consideration extended Curtis Lighting throughout the years. 


On the occasion of our Golden Anniversary we published a series of achievements 
of our first 50 years and since that time, 1947, we have comparable achievements of which 
we are equally proud. Now, we would like to re-publish this original list of achieve- 


ments and add a number more .. . 


achievements, which, with the fine cooperation 


of your society, in no small measure have been responsible for Curtis leadership in lighting. 


6 First to develop and apply efficient 


and controlled cove lighting with 
individual silver mirror indirect 
reflectors 

First to apply silvered reflectors 
to pedestal for indirect lighting in 
fovers, lobbies, public dining 
rooms, etc 

First to develop a specially de 
signed silver mirror reflector for 
indirect wall brackets 

First to use individual silvered 
glass reflectors for stage lighting 
First to develop a show case light 
ing unit with individual silvered 
glass reflectors (Scoopette 


1917-1927 


First to advocate “lighting from 
concealed sources” as a basic fun 
damental in lighting practice 
First to develop and manufacture 
: comprehensive line of color 
equipment for show window re 
flectors. (Color-Ray) 

First to manufacture a_ hospital 
bed lamp for direct and indirect 
lighting. (Dua-Light) 

First lighting fixture company to 
conduct student courses for train 
ing illuminating engineers. (Curtis 
Lighting Training Group) 

First to develop the show window 
floodlight 

First to develop a hospital night 
light with control mechanism for 
dimming. (Nite Light) 

First to introduce “color lens” 
cove lighting for theaters, bal! 
rooms, etc. (Culrlenz) 

First to incorporate colored indi 
rect lighting in large crystal chan 
deliers 

First to use indirect adapters for 
candle fixtures 

First to develop a “control ring” 
for show window floodlights 

First to use high intensity show 
window lighting to minimize day 
light reflections. (Super lighting) 


1927-1937 


First to design and produce Alzak 
Aluminum lighting equipment 
First to provide equipment to con 
centrate light on the “Attraction 
Zone™ in window display 

First to apply an automatic con 
trol “organ” for spectacular color 
changes .(Lumitone) 

First lighting equipment company 
to be licensed under ‘‘Alzak 
patents 

First to patent and manufacture 
snap-in cover raceway and a om 
prehensive line of fittings. (Curti 
Strip) 

First to completely illuminate the 
exterior surfaces of opaque fixtures 
by reflected light. (“Edge-Ray”) 
First to manufacture a special li 
brary table lighting unit under the 
Higbee patents 

First to make silvered glass reflec- 
tors with a patented high tempera 
ture heat resisting backing. (The 
famous Golden Armor) 

First to make a standard reflector 
unit for lumiline lamps in continu 
ous lines. (Light-Strip) 

First with a packaged plug-in show 
window lighting unit. (Thrifty 
Three” ) 


1937-1947 


First to introduce continuous lines 
of light for fluorescent lamps 
(Fluorescent CurtiStrip in 1938) 
First with the patented combina 
tion reflector lamp shield principle 
for horizontal shielding of fluores 
cent lamps. (SkyLux) 

First commercial lighting fixture 
company to conduct and organize 
a training course for the electrical 
trade on fluorescent lighting 

First to develop an “ejector” type 
socket for fluorescent lamps 

First with an “Engineered” four- 
lamp fluorescent fixture incorpor- 


ating glass diffusing panels and 
louvered direct component light 
ing. (No. 1240 “Firefiy”) 

First to develop an asymmetric 
type reflector for the fluorescent 
lamp 

First to patent and manufacture a 
low brightness glass bowl fixture 
for scientific downlighting in 
stores 

First to develop and use a stable 
white synthetic material for re 
flecting surfaces. (Fluracite) 

First to design and manufacture 
1 louvered “low brightness” fluo 
rescent luminaire of Alzak alumi- 
num. (“Forty-Sixty”) 


1947-1955 


First to develop low-brightness 
direct-indirect luminaires for the 
60” 40 watt lamps 

First to manufacture troffers of 
Alzak Aluminum for low-bright- 
ness lamps 

First to develop highly efficient, 
shielded lamp, fluorescent store 
lighting luminaires with coefficients 
of utilization greater than for bare 
lamps 

First to develop a light and sound 
conditioning system 

First to design and manufacture 
a high-bay Alzak Aluminum hous 
ing for mercury vapor and incan 
descent reflector lamps 

First to offer an incandescent 
downlight with adjustable reflector 
position for varying spot size 
(Vari-Spot Series) 

First to develop an approved in- 
candescent recessed luminaire to 
go into a 12” x 12” opening for 
any type ceiling, with adjustable 
lamp position for 100 to 300 watts 
First to manufacture luminaires 
for a large area installation of gen- 
eral lighting with high-frequency 
equipment 


mliauts 


LIGHTING, INC. 
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Library Lighting which Invites Reading and Repose. . 


by LITECONTROL 


ill well served ARCHITECT, Frantz & Addkison, Roon 


ENGINEER: Wiley & Wilson, Lynch 9. Virginia 
criotr , prot le 

ghtng problem FINISHES: Ceiling, Light Buff Tile; Walls, Aquamarine 
" ) Floor, Light Tan 

stacks at the Roanoke put ip t irecontrol. Your local 
: CEILING HEIGHT. 18 
Roanoke, Va control Representative can help FIXTURES. Litecontrol No. 5828 Recessed Louvered 

; Slimline Troffers 
the best illumination for enacned, 0 6 exventen 


} } T T ’ 3 oo i 
t probably save you INTENSITY: Average on tables, 40 footcondies in 
. . service 
Average between stocks, 35 footcandles in 
service (horizontal plane 
Litecontrol 


Slimline Trotters, 
tailor 
application. The 


se ne IL TECON TIROIL CABMUCT 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


DESIGNERS ENGINEERS ANC MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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i ELECTRICAL industry is one of the few 


great industries whose initiation and growth are 
wholly of scientific and engineering origin. The 
other major industries — agriculture, fishing, min- 
ing — and almost all other manufacturing, such as 
shoemaking, cloth weaving, milling, ete., all had 
rule of thumb ancestry. There is a sharp division 
between the electrical industry and this other great 
class. In the latter, the scientific know.edge and 
engineering thought that has been given to these 
industries came long after they matured, whereas 
the electrical industry has not and possibly never 
will acquire habits based upon tradition and prac- 
tice as distinct from scientific thought. 

The great electrical industry, with its enormous 
investments in generating stations, distribution sys- 
tems, and transmission lines, was developed around 
and to serve the incandescent electric lamp. From 
the day when Edison made his basie contribution 
to the lamp design up to the present, fundamental 
designs of most incandescent lamps have not 
changed particularly, although the development 
of details of this design have been marvelous. 

The systems of current distribution, the voltage 
at which this current should be distributed, the 
minimum limiting frequency and all other funda- 
mentals of clectrical development of today were 
conditioned upon the characteristics of the incan- 
descent electric lamp; consequently the engineers 
engaged in this branch of the industry collaborated 
with the scientists and engineers of the lamp devel- 
opment laboratories at every step. 

This has been very favorable to lighting progress 
in the United States and the present generation 
ean hardly appreciate the part the laboratories of 
the lamp manufacturers have had in the basie de- 
velopment of the electrical industry 

Had the fluorescent lamp chanced to have been 


developed at the same time us the carbon filament 
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The Lamp Makers) Story 
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Lamp makers throughout history have been 
the “Trustees of Light” — each handing down 
through the ages his concept of lamp design. 
From the flaming fagot of the cavemen to the 
candle of colonial times — there was little 
improvement in the efficiency of these flame 
sources. Three great eras mark the electrical 
age — first the development of Edison's car- 
bon filament — then tungsten — then fluores- 
cent—each with improvement in efficiency in 
the production of light. Present sources have 
an efficiency 700 times that of the candle. 


lamp, it is quite likely that our electrical systems 
might have developed around totally different volt- 
age and frequency considerations. 

It would be 
“lighting” was an art born in the technical cradle 


entirely misleading to imply that 
of the electrical industry. Although we speak of 
electric lighting as a relatively new industry, we 
know that artificial light antedates all history; but 
the scientific and technical thought on illumination 
has been applied largely in the past 50 years. 

Throughout history each family perforce was its 
own illuminating engineer. Among us still are 
those who remember candle-moulding techniques, 
and later on, the daily lighting maintenance task of 
cleaning lamp chimneys usually assigned to the 
youngsters of the family. Let’s not belabor this 
nostalgia too much but when the I.E.S. was or- 
ganized in 1906 — over eight families out of ten in 
the United States were still using the age-old flame 
sources. The decorative candle on milady’s party 
table today is a flashback to the lighting art prac- 
ticed by many generations. Incidentally, the candle 
still represents a $2.5 million industry and may on 
holiday occasions pre-empt more counter space in 
10¢ stores than do electric lamps. 


The Lamp Makers’ Story 





The Quarter Century Heritage 


Lamp demand had grown through the quarter 
eentury to about 40 million a year. The metallized 
earbon filament had been announced in 1905. New 


also was t rather complicated Nernst lamp and 
the air was rife with rumor about new metal fila- 
tantalum. tungsten All were on 


osmiun 


; 


zon, shortly to be introduced with their 


A million or more homes had 
out of ten or so families had elee- 


1.E.S. heritage. 


Through Fifty Years of Changing Times 


ried photometers each to show how 


ilar brand of lamp gave, 


ears ago when a few lamp salesmen car 
much more 
light his partic when the 
dest ones were boasting in technical terms of 
performance and lamp quality, the I.E.S. was 
me of the highlights of the next 50 


Carbon Versus Tungsten 


Carbon lamps were top-dog in 1906 wl tung 


) 


tantalum filament lamps appeared on the 
f each. Tan- 

slightly less 

Tungsten rapid- 

earbon lamps reaching a 

of 65 million in 1910 toboganned to less than 


While 


ent of demand a dozen years later 


out in 1918 by the War Resources Conserva- 


tion Board, their manufacture for specialized uses 
| for many years in token amounts, some- 
nted by imports which reached a high 


in 1926 


Voltage Standardization 


nps could not be made to precise volt- 


; 


w eentral stations were sect up about 


untry, individual system voltages were estab- 
h ranged from 100 to 130 volts in order 
the lamps departing from the center 

With tungsten filament lamps, all 
In 1912 when 110 


though representing less 


le for exact voltage 

dominant 

there began an industry move 

entral station volt- 

people speak of 110 volts 

present-day distribution circuits, though 
is practically out of the picture 

shows what happened and how it stands 

today when 120 has become the most prominent 


standard, with 115 volts secondary. This is why 


today lamps designated for operation for the range 
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Chart 1. Relative demand for carbon and tungsten fila- 
ment lamps, 1907-1921. Carbon includes Gem to 1918. 


of 115-125 volt circuits often center the design for 
118 volts; 


; in which case performance data are 
based on this intermediate design voltage as the 


point of reference. 


Lamp Wattage Shifts 

For purposes of comparison of lamp wattage 
trends over the years, the percentage is shown for 
four periods over the past 40 years. These are 
confined to the common sizes used for general pur- 
poses. They do not include lamps for special serv- 
ices such as sign lamps, night lights, railroad, 
street, ete. As electric rates and lamp prices were 
reduced, there was a shift to higher wattages and 
more generous use of light. 

It should not be inferred that the average watt- 
age of all filament lamps has increased remarkably 
through the years. For the first 50 years the aver- 
age wattage hovered around 50 watts, as tungsten 
replaced carbon. It has risen by perhaps 30 per 
eent since, as higher wattages crept up for general 
applications; however, the applications for low 
wattage lamps for night lights, signs, indicator 
and appliances have diluted the overall mixture so 
that overall “average wattage trends” has little 
significance. 

One must be somewhat tutored in lamp history 
to explain the ups and downs of the most popular 
lamp as indicated in Chart 3. For example, the 
10-watt lamp was respected for many years as a 
reneral utility lamp —today, although thousands 
of 10-watt and smaller wattage lamps are used for 
specialized services, they are not generally avail- 
able in stores: this accounts for the 0% recorded 
since 1935. Similarly, the 50- 


when introduced, split the demand two ways. Dur- 


and 75-watt lamps 


ing the war years both the 50- and 75-watt lamps 
were frowned upon by the War Production authori- 
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Chart 2. 
Normal central station voltage trends, 1LOO- to 130-volt service. Percentage of 
electric customers served by each voltage group. In the early vears it is based 


on statistics of lamp demand by voltage: in later decades it is based on nominal 


distribution voltages reported by utilities for the areas they serve. Lamp pur- 


chases by voltage do not coincide with these proportions, rather they show that 
a larger proportion of lamps of higher voltage rating are being used than 


service voltages call for. 














Chart 3. 
Wattage trends of filament lamps for general lighting service. Percentage 


demand hy wattage. 
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The effect of this ruling shows 
up in the latest demand figures. Today the 100- 
Above 100 watts the 


ties as non-essential 


watt size is out in front. 
higher wattage lamps showed considerable gains 
throughout the years but are now losing position 
as fluorescent pre-empts many of the general light 
industrial 


ing applications in commercial and 


lighting 


The Golden Years Chart 


Except for researchers seeking intimate lamp 
development details, the chronology chart perhaps 
will be of interest to most readers for its historical 
generalities. Nobody can do anything about it now, 
but it may be stimulating to think how this chart 
might look extended another 25 years. Many thou- 
sands of people have had a hand in the develop 
ments listed. Hundreds of seientists and develop 
ment engineers have participated — thousands of 
employees in the lamp factories have in the past 50 
years made over 40 billion lamps. Thousands of 
others, many of them I.E.S. members, have guided 
the use of lamps into hundreds of varied lamp 
applications. 

A few brief comments about the chart may be in 
order. First. the lamp demand curve applies onl) 
to “large” lamps — it does not include miniature or 
photoflash lamps. Other than fluorescent, shown 
separately, the overall curve ineludes not only fila- 
ment lamps but also mereury and other electric 
discharge lamps of all types which in the billion 


lamp total are insignificant chartwise. Data are not 





Tree of Light 


Edison started this tree from the seed of a single 
In May 1880 


the new steamship Columbia lighted by 115 earbon 


electric lamp and a single customer 
filament electric lamps——created a sensation on 
her first voyage from New York to San Francisco 
Next vear, the first commercial installation on land 
was in a New York lithographer’s shop — using 60 
lamps 

Today in the catalogs of lamp manufacturers 
Ale will find listings of over 3000 lamps of specific 
design (this multiplies up to 20 or 30 thousand. if 
you consider variations in voltages, bases and bulb 
finishes) to serve the needs of 50 million or more 
customers on land, sea and air —and under land 
and under sea 

The several types of fluorescent lamps introduced 
in 1938 have today grown to over 300 types of vari- 


ous lengths, colors, and operational characteristics 
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available to take into account the hundreds, maybe 
thousands, of miles of “neon” sign tubing that have 
been produced over the years 

Lamps per Capita has little significance in the 
early years but becomes an index of usage in later 
years and from here on, particularly, when every- 
one has electrie light at his command. 

Lamps per Electrified Home is more meaningful, 
but it does not mean lamps used in the home. In 
the early days of course, industrial and commer- 
cial electrification was out of proportion to home 
electrification; so the lamp demand shows a high 
of 30 in 1905 decreasing to 17 in 1930 and in- 


creasing from there because in the late twenties a 


million and a half homes were being wired for elee- 


tricity each vear 

The figures become more significant later on, and 
especially in the last few years. Now practically 
every home and almost every occupied building 
have electric light 

From here on at least this might become a fair 
index, because as population grows, new households 
are established, and new industries, schools, stores 
and commercial buildings are built to keep apace 
The overall statistics will help polish at least one 
significant facet of progress 

Lumen hours consumed are measured in trillions 
thousands of billions, that is). Again “Per capita” 
and “per Electrified Home” 


too much significance in earlier years, except to 


consumption haven't 


point out that the public accepted the triple light 
output of the tungsten lamp over the carbon. In 
later years, it shows that they are accepting the 
triple efficiency of the fluorescent lamp over tung- 
sten lamps for a great many applications. This 
statistic indicates primarily that “mere light” is 
not enough to satisfy human instincts. If the price 
is right they will buy more light 

Lamp Price and Cost of Light go together. The 
decreasing cost of electric current over the years, 
however, is the most impo.tant factor in the cost of 
light 
per cent of the cost of current to burn them out 


The cost of lamps has averaged around 10 


This ratio has long prevailed—-give or take a 
couple of points one way or another as far as 
specific users are concerned 

By the time the I.E.S. 
the average cost per million lumen hours had de- 


was organized .in 1906 
creased from over $70 to $37.16. Today it averages 
less than a dollar at average lamp prices and aver- 
age kilowatt-hour rates for all services 

Lumen Hours per Electrified Home and Lumen 
Hours per Lamp are somewhat of the same meas- 
ure. Both show the increased acceptance of higher 


The Lamp Makers’ 


Story 





Chart 4. Chronology of ge prices. Chart 5. The cost of light. 
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Chart 6. Fluorescent lamp demand by size, 1955 (esti- 


mated, based on eight months). 





light could be 


the advertising of the day stressed that 


ency with which colored ven 
erated and 


cheney 


ght could be produced at 200 times the effi 


filament lamps with filters. Other colors 


othe astonishing efficiens 1eS Lamps were 


gave 


listed in blue, green, pink gold and red colors, in 


cluding “daylight” and white. Enthusiasm was 


rampant for a new era in the use of colored light: 


few at that time visualized the impact that fluores 


cent lamps were destined to make in lighting prac 


tice aS we Know it today 


both interesting and informative, are the two 


accompanying charts which show how .the fluores 
cent lamp demand splits up as this is published 


First is a chart showing the relative demand by size 


lamp. The second chart shows the 


and type ol 


relative demand by the various “white” lamps in 


gest demand sizes 


which in 1938 seemed to give 


lored lamps 


significance to the fluorescent lamp, ar 
nly a one per cent factor in the market 


Miniature Lamps 
(excluding types used for automobiles 


and airplanes) 


ry small light sources began to develop 


when the 


ore the turn of the century, 


lamp was nearly 20 vears old. Decorative 


were among the first. However, it was 


ontemporary invention, the telephone, 
initial significant commercial use 


Mechanical 


telephone switchboards were unequal to the 


d the 


ire lamps signals on the 


the growing communicatioin industry 


switchboards were redesigned, tiny carbon 


lamps provided the element which simplified and 


halt 


lamps are 


Mors 


type 


modernized operations than a century 


miniature 


\ rtually the sam 
| the standard for telephone switchboards 


Che application for communications was prophe 
t The 


of the 


rush of inventions through the early years 


have led to combinations in 


20th century 
ind instrument design progressively int 


Automation, 


machine 


erating whol serles of processes 


s a word to conjure with today, implies 


ent capable of performing a complex se 
machines 


being. Of 


f manufacturing operations by 


without the intervention of a human 


one must watch the dials while prod 


ourse, som 


through automation ma 


progress speed 


nerve system of the equipment com 


ucts in 
chines. The 
municates with its human sponsors on illuminated 
Thus, 


f operation, and warnings when 


Stages ol! 


and by means of luminous signals 


] ] 
cdilais 
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Chart 7. Fluorescent lamp demand by color distribu- 


tion, 1955 (estimated, based on eight months). 


are reported visually to observers. Mini 


cessary 
ature lamps provide the element which links the 
quasi-human automation equipment with its man 
agers 


Long before automatic processes had acquired 


the prominence they have today, miniature lamps 
had 
and commerce 
battery operated cap lamps was a tre 


performing vital services for industry 
the intro 


been 
In mining, for instance, 


duction of 


mendous advance in safety practice. It seems hard 


that miners 


to believe until quite recent times 


worked with the hazard of flame sources 
mechanies and farmers 


their 


Surgeons and scientists, 
under 
Difficult 


have greatly extended the scope of 
takings with the aid of miniature lamps 
or impossible operations have been made safe and 
with the aid of light 


the laboratory has been able to 


routine from very small 


SOUTCeS Likewise. 


afford the research scientist with the tools for 


looking into ultra-small phenomena. Then the wide 
range of inspection methods employed in industry 
has depended upon little lamps to throw light onto 


hard-to-see areas 

Farmers have long since replaced the hazardous 
and bulky oil lantern with flashlights, and electric 
lanterns. What farm people have learned of the 
convenience and protection provided by flashlights 
many others know in their own fields of experience 
Policemen and doctors, truck drivers and rail 
roaders carry them as professional equipment. The 


motorist, and that includes most of us, has his own 


Story 
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Some representative types (above) of miniature lamps, 
which come in many sizes and shapes. Some of the 
more widely used lamps (below) are, left to right: Top 
row, NE-2 glow lamp; NE-51 glow lamp; telephone 
switchboard lamp; Center row, No. 112 flashlight (pen- 


light); No. 224 flashlight (penlight); No. 327 aircraft 


instrument lamp. Bottom row, radio panel light; No. 


55 auto lamp; PR prefocus flashlight. 


of 
eos 
yo 


The Lamp VWakers’ Sto 


since the I.E.S. was founded. Nightlamps and 


switchplate indicators add safety and confidence 
Illuminated house-numbers, key chain flashlights, 
or vacuum cleaner headlamps, waffle and hand 
iron signals, and the array of indicators on ranges 
and radios have become part and parcel of the way 
homelife is influenced by conveniences 

The task of the engineer designing equipment 
employing miniature lamps is in a different realm 
from his brother who studies techniques employing 
arge lamps and large areas. The world of the little 


lieht soures t work or at 


is less spectacular, but a 
home and in the air or on the sea, no less than on 
the land, we depend upon miniature lamps to serve 
us in a thousand ways 

There are, 
ture lamps, each distinguished by 


There 


Flange seal lamps are 


today, three general types of minia 
a particular seal 
are flange seal, butt seal and pinch seal lamps 


suitable for higher eur 


rents with ratings up to 12 


plane of the 


ne 


amperes practical T 


filament is generally in the plane of 


When these lam 
onet bases the 


the lead wires 
plane of the filament and th 
wires is normally at right angles to the plan 
e base pin, though no close limit applies 


‘ 


Since a large percentage of miniature lamps is 


used in optical systems employing either parabolic 
reflectors or reflector-lens equipment in most cases, 
very concentrated filaments are required. Such fila 
ments provide for better control or redirection of 


the light. In some equipment light is built up in a 
narrow beam 1000 times stronger in the brightest 
part than light from the bare lamp alone. Precision 
of this order requires the filament location within 
a few thousandths of an inch of the focal point of 
the reflector 

used. Telephone 


Butt Seal Lamps are widely 


switchboards, aireraft control panels, flashlights, 
clocks, radios and coin machines are equipped with 
them. Of the immense variety of inspection tools, 
most employ this type of miniature lamp 

In making these lamps a mount consisting of 


bead, 
anchors, is dropped into the open end of the bulb 


lead-in wires, filament, and sometimes 
To locate the filament at the desired distance from 
the end of the bulb the lead-in wires are bent to 
provide just this length. Then an exhaust tube is 
dropped down and butted against the lead wire 


and glass bulb. Flames then seal the parts to 


gether. The seal is fragile. It is protected when the 
base and cement are applied. Butt seal lamps are 
generally limited to about .8 ampere 

Pinch seal lamps are made by a very old process 
The small neon glow lamps are made with this seal 
A recent indicator lamp is also made with a pinch 
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seal, but the exhaust type is at the bottom rather 


than the top of the lamp. Thus, in most lamps of 
this type, lead-in wires are sealed and pinched in 
the glass at one end of the tubular bulb which is 
exhausted and tipped off at the top 
Glow lamps have a critical “breakdown” or start 
Like all electric discharge lamps they 
} 


have a “runaway” characteristic and must be opel 


ing voltage 
ated in series with a current limiting device such as 
a resistor. Color lamps make excellent live-cireuit 
indicators since they are so small, and operate so 


These 


regulators, subject to the limitations of maintaining 


cheaply lamps are used also as voltag 
voltage and safe current values. The critical stat 
ing voltage of these lamps makes possible th 
in a flashing or oscillating circuit of 
type 

Since glow lamps iy visual indicatio 


rents as low as one microampere, they may be used 


as indicators of very high resistance short cireuits 


or extremely small leakages. Use of these lamps in 
counters and computers is increasing in recognition 
of their special characteristics. Thus the promis 
of some of the widely heralded instrum« 

mation 1s, In significant part, supported by 

ature lan p Here, again 
known applications, mit 


history in inverse proporti 


Miniature Lamps — History 


One of the early references on miniature incan- 
descent lamps is Bulletin No. 8, December 14, 1908 
prepared by the Engineering Department of th 
National Electric Lamp Association. It contains a 
complete list of the regular types of miniature and 
candelabra carbon lamps for decorative service, 
battery inspection, automobile, telephone and spe 
cial services available in 1908. Page 19 of this book 
describes the festoon style lamp, a 3-candlepower 
lamp of 12- to 16- volt rating. The novelty battery 


lamps (from page 29 of the Bulletin) were espe 
cially designed to burn on dry batteries. They were 
used for such services as portable lights, lighting 
novelties, bicycle lamps, portable electric candle 
sticks, electric clock lights, electric pocket search 
lights, ete. Most of these lamps were equipped 
with miniature screw bases though one was smaller 
and equipped with a base described as midget. An 
Addi 


tional battery style lamps for dental and surgical 


interesting novelty was a “scarf pin lamp.’ 
use were also shown. The smallest lamp was identi 
fied as a cystoscope or “Grain of wheat” lamp. The 
bulb was about 14” in diameter and 7.16” long 
Various bases used on early telephone switchboard 


lamps follow from the next page of the 1908 Bulle 


JANUARY 1956 


tin. The lan were available in voltages ran; 
from 4 50 volts and with the variety of 

shown vill, therefore, be noted how the 

original design has influenced lamp manufactur 
Other early lamps described i 


Navy st: 
] 


strument lamps for Cory and Fiske instrum«s 


for 50 years 


gun sight and range finder lamps, 


well as a “torpedo” lamp with wires attached 


inspec 


on service 


bulletin, SA, August 15, 1909 


cusses tungsten filament miniature and low vo 


A succeeding 


lamps. Tungsten miniature lamps were classi 


1 


according to the service for which they were 


signed. Three classes were used, (1) general b: 


novelty battery service, (3) dental 


optical and surgical battery service 


tery service, (2 
General bat 
tery service included lamps from 4 to 10 volts op 
ating at an efficiency of 1 

these were classified as automobile 

Other general battery 


T-9 and P-12 bull 


Tungsten novelty battery servic 


lights and taillights 
lamps were built in P-614, T-8 
as well as G-10 


lamps from 1.5 to 5.5 volts came equipped wit 
candelabra bases and were intended primar ly for 
three 


dry battery use. The tungsten lamps were 


to six times as efficient as the carbon novelty lamps 


Novelty 
with flat end bulbs, G-315, G-41¥o, G-515 and G-6 


lamps with miniature bases were made 
bulbs and designed for 1-, 2-, 3- and 5-cell opera 
tion as well as from a single cell storage battery 
G-416 lamps were shown with end tips while the 


Again 


the dental, optical and surgical lamps from 2.5 to 


G-314 lamps were illustrated with side tips 


5.5 volts operating at an efficiency of approxi 
mately .9 to 1 wpe were generally supplied unbased 
for connection to the instrument or special holder 

When 
lamps could be supplied in natural colors: 


specially ordered, tungsten miniature 
green, 
blue, purple and ruby, or in “superficial” colors 
green, blue, purple, ruby, opal, amber and yellow 
Miniature lamps were also made with frosted bulbs 

George W 


teries” reports that Gasner 1s eredited with produc- 


battery, about 1888. 


Vinal, in his book, “Primary Bat 


ing the first successful dry 
Another form of primary battery was modified and 
improved by Edison in 1889. The best known form 
of it in use today is in the railway signal type of 
primary battery. While the production of dry cells, 
such as the 6-inch or No. 6 cell started about 1890, 
it was not until 1900 that the miniature or flash 
light type of cell was made. According to Cedar 
and Meade it was in 1900 that the first carbon fila 
The first flashlight 


made in a variety of sizes and were 


ment flashlight lamp was made 


cells were 


grouped in 2- and 3-cell combinations for which 


service 2.3-, 2.5 and 3.8-volt lamps were designed 
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production 


2 million 


at time 


t 400 


sts on 


miniatu 
lad 


rovided a 


problen 
en manu 
mine hand 
Mines as pe 
s hazards 
n filament 
at approx 
ch as flasl 
ef About 
ana 

types 


Porter, 174 


ighthouss 
motion 
notor hoat 


switchboard 


uuse lighting 
the multiple 
Lamps 
burning 
iristmas 


as well 


little standars 


‘ent varieties. There was hi 


that field then and not much more now 


leetrie I vhway beacons 
ti ras operated 


serpoushy Wi 
An ingenious lamp-changing mechanisn 


by Wallace, automatically replaced 


it lamp. This gave an opportunity of d 


signing the equipment to utilize te r a doze 


lamps, over-voltaging them slightly) vreate! 


brilliance instead of under-voltaging them for pro 
ng lamp life as had been previously necessary 
iniature lamps were low in price the result 


tified the additional cost of the extra 


| justified 
A flasher thus installed with six No. 6 cells 
a six month’s supply of batteries and lamps 


development of the automatic lamp changing 


miniature lamps 


nh raplaly extended 
marily services 

Rachio paul el lamps wel rst leveloped in 1025 
ey were used on three 500 different makes 


hen on the S0O000 radio panel 


160.000 in 1926. 14 
1927 and & millio » 1929 
rht lamps with built 


early Thirties, penli 
in lenses were introduced. It is believed the first 
such lamp « » from Japan. Improved lens-end 


lamps ce as TL-3 bulb lamps were intré 


duced early 
Due to the demand for more perfect flashlight 
ts, the prefocused types of lamps, No. PR2 and 
introduced in Mareh of 1937. The latter 
"53, saw the introduction of PR 
lamp having a concentrated fila 

and a second spread filament to produce 

beam. December of 54 saw the introduction of 
radical new type of lamp, a lamp without conven 


t\ fi) 


tional base but with two sturdy pins for support 
and connection 

Most glow lamps are miniature in size, light out 
put and wattage consumption. Glow lamps wer 
originally patented in Holland and made availabl 
there in 1919 in high voltage. D. MeFarland Moor 
worked on them at Harrison in 1919 and made ar 
experimental 120-volt lamp. They were first sold 1 
1924. Thev were transferred to the General Ele« 
tric Vapor Lamp Co. in 1925. Foulke made th 
first 120-volt d-e lamp shortly thereafter. The ship 
ments in 1927 totalled about 1000. In September 
of 1925, Moore and Porter presented a paper to the 
Annual Convention of the Illuminating Engineet 
ing Society on the lamps Moore had developed and 
their possible applications. These are shown, ré 
spectively, on page 176 and 186, Vol, 21, 1926, July 


issue of the Transactions 
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Throughout the years the fo 
of the Lighting Art has been 


EQUIPMENT 


| i! plet ents ol 
vht sources, as such 
iscellaneous devices 
n the remarkable 

nessed in the past 


? : ; | ‘ 
eres 1” 0 are 1¢ ine iy ac 


useful and in 1 
shades, 1 tor ders, bal n one 
‘ plastic s. bulb question 
lowing machines, et justify the 
When we consider the any 1ase e evol ategories 
from the first elect: la » devices 4 In this bi 
diay we can appreciate how vastly superior i the past half 
ir modern equipment, how enormously) arg convenienc 
ire Our opportunities to serve and how greatly a separate phi 
nereased are our responsibilities to bring th re 
henefits of good lighting to all our fellow men The first sect 
ne might ask What have been the outstand the developmer 
ng developments in lighting equipment in the past ficial Light. 
half century Those tha ave most greatly nflu eolor 
need the science and art of rhting? The answe1 The second hi 
will depend greatly upon tl individu: whom nents for the Control of Glare 
estion is put his pon ey . ext tion combines developments 
is personal knowledge of ( eve ent een eff ve in influencing the “Art” 
t as \ as that of Architectural Desiqi 
\ compilat n, recent eal y PO : 7 fourth section is devoted ft 


popular magazines 0 tive t mort: t sion of devel pments mn | of} ti 


people in the world revealed th; var lin Changes in Light Sources, and th 
being influenced by person at we woul takes up the very important subject of 
suspect. For example: A Japanese painter and a methods for the Control of Daylight 
Theologian of India In the realm of lighting The illustrations are intended to be 
quipment the “most in portant” devices in shap ng cal of each category and inelude thos 
uur progress in illumination applications may bi most significant. No attempt is m: 
es that we might not, ¢ consider as hav numerous or proper applicati 
ajor influence. For exam] the lowly sign quipments de vr illustrate 
the product of the n P ‘hieago ey 
a simple dey ‘ hat F a far-reach hy 
one which pract lv revolutionized tl attempt 


f eleetrie sions fe advertising hronolo 
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Control of Artificial Light 


Illuminating Engineering Society was 


1906 


wi possessed some 


very service- 


vr the eontrol of light from the 


available These sources consisted 

arbon filament lamp, the gas burner, 

lamp, the kerosene lamp, the acety- 
mereury ar 

the annoying tactor 

the emphasis of the 

on the design and 

that would control the 

gvreater utilization. The 

the whole of the 50-vear 

maior of 


upation for 


. } 
t) iy ) 
ican aueve pments 


ost sign 


iy consider that the subject 


two broad classifica 


ons 


and 


ed with 
cting quali 


‘ 


wed a succession of other designs in 


lass, prismatic glass, polished or plated 


eled metal and opalescent 
ve the designer an opportu 
rays with considerable accu 
entrate them into a powerful, narrow 
them over a con parative ly wide 
produce a non-symmetrical shape 


bution 


Kau ypnent 


Others produced a “diffuse” reflection, as from flat 
paints and other mat finishes and materials 

The development of synthetic paints and enamels 
has stimulated a wide spread use of these materials 
for interior finishes, to the extent that one must 
now consider wall and ceiling decorations in any 
properly engineered lighting plan. The co-efficient 
of reflection of lighting accessories and of painted 


surfaces are closely interwoven factors in light 
control for any interior. 

Recent years have witnessed a remarkable de 
gree of progress in the use of lenses, prisms and 
for the control of light 


light 


refractors, The property of 
“bending” of 


refraction or rays has been 


utilized in the design of many useful devices. Chief 
among the control mediums has been the prismatic 

‘tor and lens units produced in large variety 
f shapes and sizes, useful for interior lighting 
for floodlights, auto headlights, picture projection, 
lights, windows, 


telescopes, side walk 


skylights, 


ighting units, ete., in flat, evlindrieal, or 


suulded designs 


street 


category of transmitting, diffusing and 


absorbing media, there have been made available 


many kinds of sheet and plate glasses, with sur 
faces designed to control light First, sanded or 


etched glasses were produced—they were inefficient 
n their light-transmitting value and were su 


eeded by ribbed 


We now have a large selection from which 


‘onfigurated or patterned or 


classes 
to choose with known transmitting and diffusing 
characteristics. Included are the so-called “Flash” 


glasses having a lamination of white or colored 


glass on clear glass. Also included are solid opal 
or white glass, solid colored glasses of various den 
Refinements in glass making have produced 


sities 


new types of moulded or “seulptured” glass for 


ontrol of light when decorative values are impor 
tant Even a glass having heat-absorbing qualities 
available for specialized applications 


substances which readily 


Plasties are 


rmed and retain their form over a period of 


This definition includes glass, clay, cement, 


rganic plastics. For our purpose in lighting we 


primarily of the synthetic organic plastics 
are formed by the application of heat and 
ire. The mater 

reneral, depending upon base used in their 
manufacture. The products may be had in sheets 

east in any conceivable shape. Plastics have ad 
antages and disadvantages when used in lighting 
IHlowever, in many 


Among the 


some 


A eritical factor is temperature 
nstaneces they have replaced glass 
anv plasties now available are 


paque and others translucent and diffusing 
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Figure 3. 


) 


Figure 4. Figure 5. Figure 6. 


Figure I. 
3. Prismatic glass reflector. 4. Mirrored glass reflector. 


1. Metal reflector, 2. Opalescent glass shade. 
Reflector design for unsymmetrical light distribution. 


Be Porcelain enameled metal reflector. 6. 








T 


Figure 7. How light may be controlled — various patterns of light distribution. 

















Figure 9. 


8. Lenses change the direction of light rays. 9. Glass in sheets or plates — ribbed or configurated. 


Yi 


RD 


\ 








Figure 10. Figure 11. Figure 12. 
10. Typical device for “dimming” light. 11. Typical device for “flashing” on and off lighting circuits, 
12. Light reflection from synthetic enameled or paint surfaces. 
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Figure 13. Figure 14. 
13. Distribution of light transmitted through diffusing plastic sheet. 
14. Control of color by screens and filters. 
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Control of Glare 





Control of Glare 
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Figure 15. Figure 16. Figure 17A. Figure 17B. 


15. Ball of opal or white glass. 16. Enclosing glass bowl fixture. L7A. Semi-indirect glass fixture. 


17B. Semi-indirect metal and glass fixture. 











Figure 18. Figure 19. Figure 20. Figure 21. 


18. Indirect fixture with mirrored glass reflector. 19. Diffusing glass bowl with top pan reflector. 


20. Indirect luminous bowl type fixture. 21. Plastic semi-indirect fixture. 


CEILING 


Ny 


LUMINAIRE 


weer 


A 
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A 
A 
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Figure 22. Figure 23. Figure 24, 


22. Gas are lamp. 23. Diffusion principle of indirect and semi-direct 


24. Deep reflectors and shades to conceal light sources. 


mize the conditions that interfere with comfortable mployment of a globe of sand 


vision. We think of glare in various terms such as glass to completely surround the lamp, 


disability glare, blinding glare, discomfort glare ften and diffuse the light. This method 

veiling glare, annoying glare, ete. However, for th tensively used for all types of sources, elec 
purpose of this brief discuss) we shall classify Nernst and are lamps, ete. (See Fig. 15 
equipment and methods for the control of glaré 22 Following the simple globe, glass balls and 
into two categories: “stalactites” in manifold forms were introduced. 
a) Those having to do with direct glare, caused many of elaborate eut glass and some of striped 
by the excessive brightness of the source glass in colors. These had so-called de 

b) Those relating to reflected glare, as caused by qualities but were hopelessly inadequat: 

the reflected image of the light source reducers and were also intolerable from an 

To combat direct glare, one may do one or both tie standpoint 

of two things — first, apparently enlarge the visual Improvements came along in the form of 

size of the source of light, thus reducing its bril and opalescent glasses. Care was exercised in «ck 
lianey per unit area, or effectively shield the soure: sign to avoid offensive bright spots, which was one 
from direct view of the ehief objections to the cut glass globes 


Among the first attempts to enlarge the source Eventually the Illuminating Engineering Society 
I : , 
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Centrol of Glare (continued) 


ro 


Figure 26. Sun glasses, 


tinted or polaroid. 
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Figure 25. Higher mount- 


ing for street lights. 
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} 
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Figure 30. Louvers of egg-crate or concentric type. 


standards for the permissible brightness 
unit of area and the globe became 
conquest of glare. The 
enclosing bowl,” as in 
ed a comparatively 
' lower brightness 

, the commer 
‘ em was intro- 
m methods then in 
was directed up- 
rr, thus causing the 

e secondary source of light 
of low brightness. This re- 
alled “soft” 


ere followed rapidly numerous types 


illumination in the 


et and semi-indirect fixtures utilizing 


etal and plastic bowls. The glass bowl fix 


‘ially came into great favor, chiefly due 


fact at it was luminous. However, for 


there was considerable difficulty in se- 


rlass ware of desirable density. Eye com- 


and artistic considerations demanded a bowl 
condition was 


ow brightness this desirable 
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Figure 28. L.E.s. 


study lamp. 
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Figure 2 Luminous ceiling of glass 


or plastic. 


O@ Ol 


Figure 29. Brightness meter. 











‘igure 31. Louverall ceiling. 


Other means of apparently enlarging the source 
” skylights of dif- 
Here 


the source became a large luminous area of low 


of light included glass ceilings 


fusing glass illuminated from above. again 
brightness tolerable to the eye. A more recent inno- 
vation of a similar nature is the luminous ceiling 
wherein the glass diffusing medium is replaced 
by organic plastics 

The second major method of dealing with direct 
glare is that of shielding the source. The most 
simple means included the use of a “shade,” which 
also normally performed the function of a reflector 
to modify or control the distribution of light. The 
deep reflector has been especially effective in shield- 
ing. Other devices and methods that have made 
important contributions in this category are 
louvers, low-brilliancy troffers, sun glasses, shielded 
“down lights,” louvered luminaires, photolite glass, 
the I.E.S. study lamp, high mounting for indoor 
and outdoor fixtures, especially those for street 
lighting. Many of the equipments for shielding 
have been designed to have decorative qualities in 
addition to their screening value 

Direct glare may often be virtually eliminated 
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by the selection of proper equipment, but this 

not always true of reflected glare, which may come 

from any glossy surface, such as a polished desk 

top, a piece of specular metal, calendared paper or 

a wet pavement at night. The more diffus 

lighting source and the lower its brightness the less 

annoying will be the ref nage source 

| sually the rem ay 

proper treatment of th i that 

ge of the To this end 
modified, 


been 


ima 


source 


finishes of walls and floors have been 


furniture and 


finishes for 


dulled, the 


machinery have 


surfaces of pavements on our streets 


and highways have become darker in an effort to 


desk tops have been intro 


combat glare, linoleum 


duced and polaroid glasses and sheets have 


been 
found to be effective 

Scientists and engineers art 
on methods to evaluate prope 


ness relationships. “Glare ratings” are off 


major contribution to this universal problem and 


ghtness meter has bee evised as an impor 


The Lighting Art and 
Architectural Design 


The accumulated specialized knowledge 

lighting practice may be called the sci 
illumination, while the proper use or application 
of t 
art of Illuminating Engineering. There are certain 
followed 


reached. but whether the result is brilliantly sue 


he scientific tools and truths is a fine art the 


rules to be itilitarian ends to be 


essful or hopelessly eon monplace depends upon 
the skill and imagination that inspire it 


We are 


Or many 


limited in standardizing the application 
lighting principles by the composite na 
ture of our problems. The illuminating engineer 


ist, therefore, share the responsibility with 


the designer, the contractor, the decorator, 


but most usually with the architect. The mutual 
efforts of architect and illuminating engineer dur 
ing the past decades have brought about some very 
significant changes in both lighting and architec 
tural practices. 

Although changes have come about gradually, 
important steps were taken soon after the introduc 
tion of the gas-filled incandescent lamp and when 
the indirect lighting system became commercially 
available, extensive applications of “cove” lighting 
and similar forms were made, utilizing architec 
tural elements for the concealment of the lighting 
sources. Standardized practice eventually gave way 
to freedom of expression. Light was then used in 
A high level of perform 


new and ingenious ways 
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ance was reac various countries. In Germany, 
for example, light was incorporated 


I 


to such a re- 


“Licht 


markable deg that the descriptive term 


Architecture vas coined to describe the manner of 


. “oly iO it t j tra) 
coorainat! iting ete S and structures 


The principal developme affecting the light- 
ing art and influencing 


etural design during 


the past halt ‘entury may | grouped into two 
? 
classes 


nvolving ect” methods with 


light sources concealed from view, and those com 


monly known as “Direct” lighting methods 


For the Indirect methods, 


equipment was espe- 


‘lally designed for placement in coves. cornices. 


niches and ceiling domes, having recesses arranged 


Structurally t PCE] lam} reflectors. lamp hold 


ers and su i e ( accessories See Ik 1s 5 


conditions to be met 
large public buildings, 
‘ontrol devices were de 


nting engineers and produced by the 


anutfacturers In 


some 


to project the livht a 


oth er conditions 


source ; ivain 


spread of light in adjacent areas 


ng developments made practical the illu- 


f extremely diversé interiors 


ty pes ot 


vaulted Gothie structures to rooms with 


from hig 


low, flat ceilings 


Invariably the architect provided in his design 
not only ade quate space for efficient lighting equip 


ment but also for contours of the architectural 


angles 


elements that would insure proper “cut-off” 


+ 


thus preventing any possible view of the reflectors 


and lamps, as well as means whereby the lighting 


device could be easily reached for cleaning and re 


newals all essential 


successful 


factors in the 
operation of this lighting method 


‘ 


Frequently It was not possible or feasible to 


construct a cove or ceiling dome, but it was never 


the-less desirable to illuminate the 


interior by 


means of hidden sources. To meet this condition 


the lighting equipment designer provided equip 


ment of special and peculiar shapes which could be 


located in wall boxes, in brackets, on posts and 


pilasters or in the bowls, urns or vases of floor 


.* 9° 
‘ig 
| in. Oe 


ing field for the 


pedestals Thus a large and interest 


illumination of interiors by con- 


cealed sources was opened up. In numerous in- 


architectural elements containing the 


stances the 


light sources were made agreeably luminous by 


means of auxiliary lamps, thereby providing an 


additional decorative touch. 

The successful incorporation of large wall and 
ceiling luminous elements into the design of inte- 
introduced a variation in lighting method 


riors 
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Affecting Lighting Art and Architectural Design 


Figure 32. Figure 33. Figure 34. 


$2. Indirect lighting, pedestal or urn. 33. Dome or panel lighting arrangement. 34. Cove or wall bracket. 


“Lr > - 


{ | It . <i 
Figure 35. Built-in or recessed fixture. Figure 36. Pin-hole Figure 37. Stage 
or downlight unit. lighting unit. 











Figure 41. Device 
Figure 39. Figure 40. for lighting from 
Figure 38. Recessed troffer. Floodlight. RLM reflector. bank cages. 








wu 
J 








GLASS OR PLASTIC 


Figure 42. Continuous row fixtures. Figure 43. Luminous panels of glass or plastic. 




















Figure 44. 


Porcelain sign 
receptacle. Figure 45. Conduit and wiring channel. Figure 46. Footcandle meter. 
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about 


In 


th int 


eresting and practical 


Exumples 


found in glass panels, strips and cornices 


ih light was di 


pla ed behind 
and entire 
being ( 

the 


htn 


tness and prev 


lig 


ana rts 


suppo 


DOsSeS 


a radical 


ceilings in 


Provision f 


fused from sources and 


planners to 


ceilings 


shadows of 


Cl 


lighting 1 


Fig. 43 


Artificial 
class, plast i¢ or 


é i be 
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exereised 


secure unl 


mect 


‘ 


anical 


ol aceessibil 


lance Was the 


among 


an ana tite 


ana 


viting art 


lwrous aS 


in architectural 
other commercial 
on called for a 
and lightu 


onstruction 


ting equipment 


! 
sound-abso1 


iradized 


iesign 


esigners na 
deep 

class cove 

ange 


mechanical 


but also in mat 


Signin 


wn lis 


ant vanation 


‘“ show n 


designed 


| 


ine late 


r? 


shallow, 


reasing tende 


rials 


nension 


Troft 


illustrate 


elem 


ty pe 
portant 
Mad 


variety 


Ca 
round, 

pre 
and adaptabilit: 
ip 


light distribution 


and mounting 


“built-in” type is 


a typical “pin 
riors through 
arrangement 
light at the 


Cross 


ceiling opening 
The 


numer 


spreading ovel wide area below 


light 


distribution 


overlapping of the trom 


ous units results 


of illumination 


When 1 the fir aro line 


“floodlightin 


Was 


definite was given rtling and nove 


method ealing the beauty of architectural 


structures and monume! extensive 


red light en 


uSeS 


the method using “white 


sized its effectiveness 


as 


or countless appl eations 


notable 
among 

ln prove 
ally in indus 
Ment 


ment, 


trial plants 


On lighting equip 


mtin n Ss 


Wiring accessories 


such as conduit, and ¢ as important fi s 


wo! 
in our progress 
the “for 


les 


approximat« 


teandl eter enab 


Lastly 


; 


er Oo Yall ali 


value illumination DY 


popularized illuminat n 


leasureme 


ntion to the portance 


Equipment Development 
Due to Changes in Light Sources 


lohte ad 
al 


iollowed rock basin or 


ave man 


burning anim 


nto which a piece of 


wick. Thus the first 


hand of man came 


into 


eht source and its containe! 


the 


been “built 


Krom earliest times lighting equipment | 


1S 
around” the source of illumination: to 
house or support the source, to shield the ey: 
thereby 
It 
light source and its accessory equip 
No be em 


complementary The 


illuminant 


rom 


its brilliance or to control its rays enabling 


man to use light for his various needs iS appa 


ent that the 


ment are interdependent source can 


ploved without it device 


the 


ind perception of 


Ss 


extent of the benefit derived from 


nas depended the 


ipon the skill 


designer of the accessories IS appreciation of 


and fh 


the purposes for which the was developed 


source 


j Tool 
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Conforming to Changes in Light Sources 


e— im 


Figure 50. 





Figure 47 


Figure 48. 
17. Type of electric 





Figure 49, 
are lamp. 48. 





Figure 51. 
Gas mantle wall bracket fixture. 49. ° 
50. Mercury vapor lamp. 51. 


Flashlight. 


Figure 53. 


[ype of gasoline lantern. 


I igure 52 Figure > 1. Figure 55. 
52. Photo flash lamp with reflector. 53. Automobile head lamp. 54. 
55. Silvered-bow! lamp luminaire. 


Projector for slide transparencies. 





Figure 56. 


56. 


Figure 57. 
Sun lamp. 


57. Electric sign with incandescent lamps. 


58. 








Figure 58. 
Electric 


sign with neon tubing. 


enturies. The 


hew 
ach 


sources required 
hallenged the 

of the 

ep pact 
ng light 


de« 


new 


ingenu ty 
sense designer 
with tl 


KN 


and 


of accessories if h 


advan 


luc 
iw r 


was 


es in 1 hods ol 
ades our conception ot a lighting fixturs 
iat of a device suspended from the ceiling 
with numerous projecting arms, eacl 

in a gas jet or a receptacle for 
bulb. But since the 
onceptio 


terminating 
an electric 


lamp 
introduction of new sources our 
n has changed and the 


» chandeliers of 
youth have been superseded, especially in commer 


our 
cial lighting, by totally different creations. In fact, 
in many instances there is no suggestion 
oT The 


whatever 
eustomary lighting fixture 


anywhere pres 
in the interior. The relationship, therefore, of 
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Conforming to Changes in Light Sources (continued) 


a 











Figure 60. Figure 61. Figure 62. 
Display case. 60. Device for projecting “black light.” 61. Germicidal ultraviolet fixtur 


62. Medical and examination lighting device. 


Figure 63A. Figure 63B. Figure 64. 
63A. Mercury vapor street lighting unit. 63B. Fluorescent street lighting unit. 


64. Elongated luminaire for fluorescent lighting. 








Figure 65. Figure 66. Figure 67. Figure 68. 


Traffic and railroad signals. 66. Airport lighting unit. 67. Christmas tree. 


68. Drying equipment with infra-red lamps. 


the light source and the ace ory equipment hi answered in this day, chara terized by a pro! 
} 


us10on 
wen gradually altered. However, the influence of of sources of various shapes, sizes and ranges In 
the source upon the design has not only been r light output. Literally hundreds of lamps are avail 
tained but frequently definitely emphasized able, each with a specific value in the application 
The transition from the very crude and inade of modern lighting. Certain of these sources have 
quate practices of ancient days to our glittering been responsible for creating new equipment design 
“white way” lighting of today has required many and definite trends in lighting practice. Thus the 
intermediate steps. These have taken many cen work of the equipment designer has been compli- 
turies. The most rapid and the most signifi cated, yet his task has become more exciting and 
progress has been made, however, in our own life challenging 
time during the past half century since tl It would be quite impossible, in this brief review, 
founding of the J/luminatina Engineering SOc to trace all of the significant dev: lopments in light 
in 1906 ing equipment resulting from the promotion of new 
What are some of the most important equipment light sources. The sketches in Figures 47 to 68 
developments resulting from the introduction of illustrate a very few of the devices that have come 


new light sources? This is a question not easily to be a part of our equipment heritage. Some were 
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w condith er prog 


toward a more per ial and econon Lité 


sciences and arts are constantly evolving n onside1 
ducts In the realn 
be considered to be 
by care 
equipment 
sources (riven i vine ouree the compete 
mer will exere lom and judgment 
deciding on details of h reation, consider the 


demands and the limitations of the applicatior 


amount 


whether it be one requiring “efficient” lighting 


largely upor 
purely decorative or one that involves totally new windows. This factor. 
concepts for which little or no precedent has onditions « 


establishe¢ In any case 


venus usually results in ! Ww an l if y} ‘ ’ np 
al y ‘yp 

‘h ; ronna’ the } } 
built around h and the | 


CUPSOFY ImNspt imount and 
atalogs ana 
stounding wealth o 
those called upon t 
equipment 
startling 
lighting 


Developments for Control of Daylight terior, Exterior | as | ‘ildin 


they 


first 


finished 


Tors of 


vyher 
mernized 
doy 1e wall 
actions. Ancien . al 
: the w dow 
earth’s I indo 
provid 
into th 
vind ] } 
things, plant ndow wall 1] 
ao ‘ nonit 
taken aways lows and moni 
ut it will . ! tall ) . ' 1 Pie ' alent - ‘ 
ford 


es tor fullness l DHVSI al . nv ‘ ) , adteral t } i iS 


mtributes to our spiritual needs er ¥ im] orm in the lighting values 
Even primitive man \ luctant to give 1. Developments in window design. it 
daylight when he enter erude abode vements in framing, enlarged glass 
solution was to fashion ; ' ine in the wall oi area, i w placement, a all effective in 
ve ¢ 


his cave to admit some b eht from the sky 


bringing more daylight indoors. In th of th 
His uses of daylight were simple in com reve “ ling” type, the window 


} + _ ] " “ie 
parison to those of our complex civilization. Primi lear transparent wall, as in Fig 


} 


seeing largely, while Krequently architects and engineers resort to tl 


tive eves were used for distan 


irs today are called upon to perform a multitude device of orientation of the building, relating the 
seeing tasks structure t he normal position of the sun to 


Ii daylight we have a credible quantity of ure a ximun ; nlig The loeal condi 
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Control of Daylight 


















































Figure 69. Improved fenestration. Figure 70. Glass partitions for transmitting daylight. 












































Figure 71. Improved Venetian Figure 72. Vertical louvers for Figure 73. Outriggers or 


blinds, windows. baffles. 

















—— 


Figure 74. Center-hung Figure 75. Prism Figure 76. Glass blocks for admitting daylight. 





blinds and shades. glass for transoms, 


Figure 77. Types of improved plate glasses — configurated-diffusing, ribbed, tinted or heat-absorbing, corrugated. 
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Figure 78. Skylight with adjustable louvers. 











Ninmaemnciananl 


Figure 81. Figure 82. 


Electric Eve — lime switch for 


photronie cell. electrical circuits. 


tions and requirements gover » arrangement ol 
i 


the plan in this instance 
Skylights or roof windows are frequently incor 
porated in building design to increase the daylight 
ilumination. These may take the form of a flat 
glass ceiling with an outer skylight or a sloping 
“saw-tooth” construction as shown in Fig. 80. A 
with the latter is to face the 


common practice 


“teeth” to the north to secure the benefits of the 


daylight with a minimum discomfort from direct 


sunlight In industrial plants there are many 


special operations for which skylights provide the 
most effective means of securing even daytime 
illumination 

Partial or solid walls of glass using the “glass 


block” 


becoming a permanent method of admitting day- 


as a material of construction are rapidly 
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Figure 79. Monitor roof and clerestory windows 


NU 


Figure 80. Saw-tooth roof construction. 


Figure 83. Solar architectural construction. 


light 


solved the problem ot getting 
davlight into interiors our task then is to ade 
quately and profitably control it. We have numer 


ous means and equipment for so doing. Broadly 
these consist of blinds or shades, awnings and vari 
ous types of glass. 

Since most interiors will have direct sunlight or 
skylight part of the day, it is essential to provide 
used 


light, 


shades for screening. The shades commonly 


perform the functions of diffusing direct 
reducing glare from the visible sky and assisting in 
reducing specular reflections from polished sur 
races. 

The code for school lighting states that window 
shades should be of diffusing light colored material 
Also, since the light that enters the top of the 


Equipme nt—Tool of the Lighting Art 





ribbed, prismatic, patterned 
nite characteristics as to transmission values and 
diffusion patterns, and each having defimite and 
particular appropriateness in its practical applica 
The sun’s radiation entering a space « 
with glass is partially transformed into 
energy. A type of glass has been developed 
absorb a proportion of this energy. Manufacturers 
claim that 65 per cent to 80 per cent of the heat 
rays are blocked by this glass yet 75 per cent of the 
t is transmitted. The ialized instances for 
mployment of tI naterial include hospitals 
show windows 
An interesting me adm ng an 
trolling daylight into basement areas under 
walks, especially in large shopping centers 
means of a “bull’s eve” inserted in the si 
Numbers of these round or square lenses s] 
S apart are eff ve 
pass through 
e 
the point of 
and varied art 
glasses utilizing 


Tinted 


Passing 


living 


by passing 


feels that here hi 


s felt as soon 
possessed by a fee 
ssed with the sanctity of this 
Whether for the physical demands of seeing 
ir needs of the spirit, for the er 
r what er purpose in 
worship any study of lig 
vin and end wi 
daylight 


esting 
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A. 4 HERALD of “things to come, 


nternational exposition scores high the fi 


artificial illumination In facet 


only shared in the continuing progress of light 


but lighting, itself, has contributed to the sue 


cess of every world’s f 


fair since the introduction of 


Edison’s incandescent lamp in 1879. Before this 
exposition activities halted at dark 

When Queen Victoria raised the popular trade 
fair to the dignity of an international event In 


185] 


(‘rvstal 


even the magnificent splendor of the gigantic 


I 
Palace 18 glass had to 


inder 
darkness Nighttime 


a close for the dav. as there was no 


acres 


brought fai 


method of providing lighting for the 


ilation of visitors and tl ewing of exhibits 


wasn't until the World’s Columbian Exposi 


in Chicago in 1893, that there was any at 


pt to provide illumination on any scale, al 


though it was reported that the first filament lamps 
were used in an Exposition in Paris in 1889. Nearly 


65,000 carbon filament lamps of the “stopper” typé 


} 


were used for display, while some 9,000 are hehts 


flooded the grounds and lighted the exteriors of the 
buildings. This exposition marked the beginning 
of a new era in architectural design, and it fur 
thered the practical use of electrical lighting 

habits, and 


the tastes 


Expositions can influen 
activities of the people who view them. They mir 
ror their time and permit a glimpse into the future 
In doing this, they provide 9 means for business 
and industry test the response to new 
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developments and ideas. For consumers, the fairs 


are immediate entertainment and education; for 


business, they are promotional and a guide to long 
ange planning 

The atmosphere of a fair is, in itself, ideal con 
ditioning for the 


development of aecélerated ad 


vances in almost all fields works are 


brief 


interest of originality and 


Since the 


temporary, designers are willing to risk 


public distavor in the 


progress. Industry can show working models of 


projected products or techniques and then bring to 


practical reality those units receiving favorable 


nublie reaction 

So it is that the progress of artificial lighting as 
hronicled through the years of international expo 
sitions is essentially an advance history of actual 
lighting practice. While it must now be said that 


the many vears elapsing since the last fair of 


“world” caliber have permitted actual practice to 
move beyond anything shown at expositions, many 
of the lighting techniques that make up today’s 


standard practice were introduced at past fairs 


Chicago, Buffalo, St. Louis, San Francisco 
If the Chicago fair of 1893 introduced artificial 
lighting as a practical tool, subsequent expositions 


; 


developed the techniques OT 1ts application By the 


beginning of the 19th century, America had whol 


The Pan 


American Exposition, in Buffalo, in 1901, became 


heartedly adopted the incandescent lamp 


a nighttime spectacle, world large seale 


giving the 


outline lighting. Outline lighting reached a peak 


v , } 7 
iD rpositions VWilestones im ] iqnting 





with the Palace of El city he } Louis 
Universal Exposition in 1904 

In the Panama Pacific Exposition in San Fran- 
D’ Arey 


m laboratory 


in 1915, lighting truly came of age 
he first illuminat) 
figure in the lighting of exposi- 
al tectural commission and 
bers that lighting was an essen 
architecture, and, more impor- 
nate department of illumination 
with the architects in the design 

rs and grounds 
could now offer definite tech 


yperation brought effective results at 


ealed the full 


it highlighte e 


Lighting re 


aled the ornamentation, 


ilonnades, balustrades, and 
ater were used as reflect- 


effectiveness of the scene 


} r 


lav: ‘ 
iazZas and Cl 


sources lehted the p 


lighted banner becan 


feature of 


Philadelphia, Barcelona, Paris 


Sesquicentennial at Philadelphia 


In 1926 
techniques and added effectiveness 


An outstanding example 


eet in dial 
eenters covering the suriact 


ind old rose lamps emphasized form 


a. in 1929, the use of color in water, on 


and in decorative street luminaires, con 


++ 


nanging pat 


1 constantly 


n the primary attraction at 


t . 
National Exposition. Original dé 
+} ] 


oral and plant 


f large luminous 


esplanade and pool 
Exposition Colonial Internationale, in 
incennes, outside Paris, in 1931, French 
used conventional techniques but turned 
patterns in light and 
was the 200-foot Grand 
spray of water 


feathery 


I 


introduced at this exposi 


lighting 


msiderable influence o later fairs 


Chicago — 1933, 1934 


lete control of the visual environment 


through the use of artificial lighting influ 


designers of Chieago’s Century of Prog 


1933, to construct most of the exposition 


1s without windows. In utilizing the mobil 


+ 


tv and decorative qualities of light to present an 


appealing and convincing story to the publie, these 


oF Expositions Vilestones in Lighting 


interior displays made substanital contributions to 
the effectiveness of modern store lighting. 

In general, the exterior lighting at Chicago was 
designed as a part of the ensemble to provide a new 
and effective appearance at night. Patterns of light 
and shade were evident throughout the fair, and 
luminous tubing found extensive use along with the 
For the 1934 


version of the exposition, exterior building colors 


principal light sources of that time 


were reduced in variety and lightened in tone. 
This, plus the extensive use of white, greatly in- 
ereased the nighttime brightness of the panorama 
with rio increase in the amount of light flooding a 
given building. While the heavily saturated colors 
of 1933 may have been more striking, the public 
reacted with greater favor to the new lighter tones 
and higher brightnesses 

An innovation at this fair in 1934 was the first 
large scale combined use of mercury and filament 
lamps to produce a general level of 15 footcandles 
i ‘olor quality 


of light of an unusual but satisfactory 


San Diego, Texas, Paris 


The San Diego Exposition, in 1935, demonstrated 
artistic application of colored lighting to natural 
settings. Located in Balboa Park, this exposition 
took advantage of the beauty of the permanent 
buildings in their natural surroundings. Foliage 
was delicately colored and highlighted by lighting 
equipment concealed in the shrubbery and the nat- 
ural contours of the grounds. More than anything 
else, from this fair came improved techniques in 
the lighting of foliage and landscaped buildings 
In the 
Lone Star Republic, Texas found ample reason for 


100th anniversary of the independent 


the Texas Centennial Central Exposition in 1936 
Combining the immediate attraction of a well- 
planned fair with the lasting improvements of a 
park, a museum, an amphitheater, a stadium, and 
a giant center for state and regional affairs, this 
exposition ranked high as a lighting masterpiece 
Here, illumination was a major design feature in 
the nighttime appearance of all buildings. It was 
onsidered as an essential element in all plans from 
the very beginning. Even the interior illumination 
formed a part of the basic architectural pattern. 

As a major contribution to lighting practice, the 
Texas Centennial demonstrated the value of mobil- 
ity, of color and brightness as well as the effect of 
irefully coordinated static patterns 

Fluorescent high voltage cold cathode tubing first 
appeared on a large scale at the 1937 Exposition 
International in Paris. Used both in interiors and 
exteriors, the tubing was formed into delicate 
tracery of blue, green, and pink. The outlining of 
the lower structure of the Eiffel Tower was a 
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notable example. Sodium lamps were employed for 
some floodlighting, and mercury lamps were widely 


used for the lighting of trees 

New York and San Francisco, 1939-1940 

1939 brought two major expositions, 
each a milestone in lighting in its own right. Both 
the New York World’s Fair and the Golden Gate 


maximum 


The year 


Exposition, on Treasure Island, made 


use of the most complete array of light sources yet 
available ; the new standardized low voltage fluores 
cent lamp, tubular and projector mercury lamps, 
and reflector and projector type filament lamps 

In the New York Fair, with 


architectural plan, the 


ts open plot and 


lighting was organized to 


rive extensive vistas with unity of character. The 


plan for color started with white at the Theme 


Center, radiating in all directions and becoming 


brighter and more saturated as the distance in 


creased. Floodlighting of surfaces, reflecting and 


transmitting built-in elements. and mercury light 
ing of foliage were some of the many techniques 
employed. Often, luminous elements were used to 


express the structure of the building. The new fluo 


rescent lamps were exposed in patterns or concealed 


in coves, coffers, or luminous elements 


Walled courts flooded with background col 
dominated at the Golden Gate Exposition. Accents 
in color, brightness, and pattern were introduced 
with highlights, shadows, silhouettes, colorful ban 
Fluo 


rescent lamps as in the New York Fair played a 


ners, standards, and architectural features 


key part with their brilliant and efficient colors 
From even such a brief resume as this, one in 


escapable conclusion emerges: since 1893, lighting 


has played an increasingly important role in each 
international exposition, until, in the 


successive 


n the 


late 1930's, controlled electrical illumination 
sense of application as an aesthetic medium had 
become a dominant element of world’s fair design 
With lighting so dominant in these influential and 
trend setting exhibitions, it is not surprising that 
today’s practice bears the stamp of their creative 
truly 


scope. The international expositions have 


been milestones on the road of lighting progress 
Panama Pacific Exposition, San Francisco, 1915 Fre 
the techniques conceived by D’Arey Ryan for this expositior 


the 


art of illumination blossomed into an aesthetic expres 





sion, foretelling architectura 
general practice until more 
was no longer an empirical art. It was ready to serve the 


other arts with definite techniques. It offered exact means 











for achieving definitely predictable results, both utilitarian 


and aesthetic. Gas-filled incandescent lamps from 10 to 


1500 watts became useful tools; searchlight and floodlight 
units were made an important part of the ensemh!] eon 


tributing an essential decorative no 
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These techniques 
were forerunners of 


Future Lighting Practice 
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Century of Progress, Chicago, 1933-1934. It is difficu 


An example of the relatively new techniques of 
bining lighting as part of the architecture. 
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The fact that most of the exposition buildings at the 


Century of Progress were built without windows 
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These techniques were forerunners of 
Future Lighting Practice 


Century of Progress, Chicago 


A look 
of th 


; 


at future stores and homes was afforded to viewers 
ese displays, 23 years ago. N t 

hr en dar 1 bs 
+) 


Another 


eee 


forerunner ol lighting 


future practice from the Chicago Century of Progress in 1933 was this private 
y tert ning and edueationa isplay Complete automobiles were 
ng industrial I 


B 


manu 
it there was 
’ 

iment lamps < 


producing a 


timulated by the 


ereury and ne 


itions to the 


maginative 
on tube 
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In 1936 several expositions and celebrations afforded 
further opportunity to develop forerunners to future 
lighting practice. | t gt t 8 
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These techniques were forerunners of 
Future Lighting Practice 


Interior illumination at the Texds Centennial was 
notable for a number of pace-setting techniques. 
As 
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In 1937, Paris again held an Exposition Internationale. 
While there wer. 


Two major expositions were milestones in lighting in 


1939 


Golden Gate International Exposition New York World’s Fair 
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These techniques were forerunners of 
H Future Lighting Practice 
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. Golden Gate International Exposition 
~ ee and New York World’s Fair 


ie | 
H | iM a l setting at night, as in the Court of Reflections. 


in New York was more open and on a larger 


nger vistas were in general the rul On the main 


Court of Reflections 


Constitution Mall 


Netherlands Pavilion 
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The Birth and 


Development of 


- PERIOD starting roughly from 1900 t 


present saw education gradually shift from a 


rote learning through hearing to a prox 


aningful education through seeing. This 
‘ease in efficien 

tt to over fifty 
quarter century 
classroom 

primarily to overcome di f y the end of 


this half century good s 


ighting was recog 
nized as an educational ser\ Lighting not only 


made seeing easier and visual impressions more 


lasting, but it could establish an environment for 
more eager between 


cooperation student and 


teacher 

In the period just prior to 1900 educational theory 
in our school systems was beginning to experience 
To som 


basic changes extent there was interaction 


etween improvements in lighting and the new 


educational theory, methods, and equipment. In 
the transformation came about through 

ific study of education and the advocates 
of the child-centered schools 


the child active 


The goal was to make 
rather than passive, to have chil- 
dren work instead of listen, and to learn how to be 
socially efficient. John and Alice Dewey are recog- 
nized as the originators in 1896 of this approach to 


education 
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School Lighting 


The year 1900 introduced in Bluffton, Indiana, 
William S. Wertz’s experimental school in which 
children were led toward adult living through a 
work-study-play type education. This study indi- 
cated a need for group activity type rooms and was 
to have lasting effect upon teaching methods and 
eventually upon school construction and lighting. 

By the early 


1900's technical high schools were 
being built to include training in the domestic arts 
for girls and vocations for boys. This phase was 
coincidental with lighting improvement since sach 
schools became training centers for hobby or voca- 
tional work at night by adults. The night classes in 
many cases exceeded the daytime enrollment and 
still do. 

When the Illuminating Engineering Society was 
organized in 1906 it was a year of progress in illu- 
mination in more ways than one. That year a tan- 
tallum incandescent filament was developed which 
gave five lumens per watt. Within two years a 
pressed tungsten filament, giving eight lumens, had 
increased lighting efficiency more than half. Schools 
were looking at these new light sources as a means 
of overcoming the teaching slump that occurred on 
dark overcast days. On these days the teachers had 
to stop their normal teaching and resort to “make- 
work” activities. 

One of the first 


reported school lighting re- 
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Drakting rooms 
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s@wing rooms 
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Minimum Mainteined Footcendles 


Quantity of illumination. Recommended minimum 


illumination levels currently in effect. (Approved by 


American Standards Association in 1948.) 


Today 


searches was conducted in 1908 in the Knight and 
Marshall school in Newark, N. J 
at standardizing the kind of light source, the light 


They were aimed 


ing equipment, the arrangement of lighting, and 
the footeandles. The sources tested included clear 
lamps with carbon filament; frosted lamps with 
graphitized filament, and lamps with tungsten fila- 
ments. The lighting equipment consisted of two- 
arm and four-arm chandeliers arranged in groups 
of 4, 5 and 9 in typical 22 x 34 foot classrooms 
Some of the equipment had reflectors, some had 
prismatic bowls, some had neither. The tests showed 
footeandles varying from 2.22 to 3.74. 

In 1911 the Proceedings of the Illuminating 
Engineering Society carried a pioneering article 
“Conservation of Vision” by Dr. E. M. Alger, point- 
ing out the great amount of eye trouble among 
school children. In 1912 another article by V. R. 
Lansingh on the “Value of Illuminating Engineer- 
ing” discussed good seeing and the prevention of 
impairment of vision of school children. Interest 
in how to attain good school lighting was increased 
in the 1912-1915 period. Major school systems such 
as Baltimore, Cleveland, Portland and Salt Lake 
City were conducting lighting surveys of their 
classrooms to determine where first to make im- 
provements. 

At the time the First World War started in 
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Europe, 1914, a report of the British Illuminating 
Engineering Society showed an average of one to 
eight footeandles on desks where reading was being 
done in schools. This was supplemented soon by 
recommendations that pupils should be able to read 
common book type at 1% meter—that windows 
should be on the left that desks should be no 
farther from a window than twice the height of 
that ceilings should be white and 
that the wall behind the black- 
board should be darker than the rest of the room 


the window top 


walls light colored 


that furniture and lower room surfaces should be 
unobtrusive in color, and that dark shades and 
black should be avoided 

At the same time in the States, the Luckiesh 
studies blazed a trail for the many who would in 
later years add an enormous bibliography on the 
quality aspect of lighting. His study on “Safe 
published in 1915, eriti 


eized school lighting for its excessive lamp and fix 


guarding the Eyesight,” 
ture brightness, the low position of the chandeliers, 
and other factors producing glare. Recommenda 
tions called for 2.5 footeandles on desk tops, diffus 
ing glassware to reduce glare, a maximum lumi- 
naire brightness of three candlepower per square 
inch, loeal lighting on blackboards, and the use of 
semi-indirect units and prismatic direct equipment 
As shown by the accompanying cost curve of light, 
the recommendation of 2.5 footeandles was made at 
a time when the cost of light was about ten dollars 
per million lumen hours. This represented consid- 
erable progress as in 1900 the cost of light had 
been 45 dollars per million lumen hours. 

The reduction in the cost of light and the greater 
general appreciation of good lighting were factors 
in the rapidly increasing use of electric light. The 
first draft of a School Lighting Code was made by 
the Illuminating Engineering Society in 1916. Two. 


years later the Society’s “Proceedings” carried 
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Advances in school lighting practice in relation to the 
cost of light. 
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recommendations for lighting school build 


Min. Ft-c Rec. Ft-c 


industry 
equipments, 


wiring 


asonally 


The single amp 
ertain daylight con 


footeandles then 


surprising 
“Good Lighting 
f 1920 pointed out ar 


diffieulty enc 


factors back of 


illumination 


+ 


0ols ranged from one to two 
mmended four to eight. He 
standards for enclosing globes as 
on, and brightness. By this 
ghting Code was well under 

} 


1924 it was published as approved by 


ering Society, the Americar 


ind the American Stand 


OoOmmendatio1 neluded 


Minimum Recommended 


w Code offered practical data about light- 
gave the lumen output of lamps, the 
itilization of lighting units, bright 

and other information, including ree 


types of equipment Popularized drafts 


of the Code were published in 1925 by the Eye 
Sight Conservation Council and the National Coun- 
cil for the Prevention of Blindness 
During these years of improvement in standards 
for electrical lighting of classrooms, little had been 
done by comparison in the study of daylight. In 
1926 Clark and Beale of the U. S. Public Health 
Service published “Daylighting in Schools” fol 
lowed soon by Beal’s “Factors Affecting Daylight 
Lighting of Interiors” which reported upon studies 
in applying davlighting to schools 
By this time four states were following the LE.S 
and 14 more promised to cooperate in apply 
principles. The I.E.S. Committee of Publie 
service Information refe i to poor lighting 
which did not follow the Ce ind pointed out that 
poor lighting conditions were probably back of 
much defective vision 
A revised I.E.S. School Lighting Code, approved 
American Standards Association in 1932, 
ed increasing recognition that former levels 
of lighting intensity had been too low, and recom 
mended 12 footeandles in classrooms, with a mini 
mum of 10. The types of equipment recommended 
were general diffusing enclosing globes, and in 
direct and semi-indirect luminaires. The [.E.S 
Proceedings of this vear reported the results of a 
Tuscumbia, Alabama using photo 
control illumination level 
The I.E.S. Committee on School Tighting was 
also at work on a lamp for study at home, to fur 
nish good lighting with comfortable quality. This 
resulted in the LE.S. study lamp which was an 
nounced in 1933. The specifications were made 
available to manufacturers of table and floor lamps 
and they were widely used 
In 1936 a full scale demonstration classroom was 
installed in the Lighting Institute at Nela Park 
This room demonstrated to the public the need for 
good lighting in schools and stressed the impor 
tance of comfortable quality illumination. A re 
port upon tests in the Cambridge, Massachusetts 
schools by Willard Allphin indicated that students 
in well-lighted rooms showed 28 per cent improve 
ment in reading and 10 per cent better achieve 
ment. During this period the Department of Edu 
eation. State of Ohio, reached conclusions among 
others, that schoolrooms should have a minimum of 
30 footeandles, that the light should be well dif- 
fused, and that direct and specular glare should be 
well controlled. This emphasis on quality was evi 
dence that the illuminating engineer had ceased to 
function as a mere supplier of raw light. He was 
now becoming a consultant on all the environmen- 
tal factors which in combination affected good effi 
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cient seeing. Special lighting on “blackboards” was 
being recommended and many experiments wer: 
being made with boards of different composition 
and in various color combinations of board and 
chalk 

The “New American Prat 


rooms,” 1938, recommended 


‘tice of Lighting School 


By '38 the “new” fluorescent lighting was attract 
ing much attention among school planners It 


; 


brought out discussion and even areumen 


among 
school people because of the color and flicker of the 
early lamps. Some ophthalmologists felt that fluo 


ent was sending them a new crop of patients 
‘his led to studies by the American Medical Asso 


ciation which subsequently published an en 
The ad 
vent of this new type of illuminant opened the door 
for the 


mitted substantial increases in classroom illumina 


ment of good quality fluorescent lighting 
relighting of America’s schools. It per 
tion without requiring major rewiring programs 

The Luckiesh-Moss report of 1940 on tests at the 
University of Missouri where footcandles ranged 
from 25 to 40 showed improvement in educational 
age when the students studied under higher illumi 
nation than was common at that time. Also in 1940 
“Chalkboard Visibility 


principle of highest 


Tests” 


the Darley-Ick‘s 
demonstrated the vis bility 
when contrast between board and chalk is greatest 

In 1942, the Medical Women’s Journal published 
the Harmon preliminary observations on the devel 
opmental problems of several thousand Texas ele 
mentary school children, presented earlier to an 
IES sectional meeting. He reported a close rela 
tionship between lighting and the child’s physical 
as well as educational development. ILLUMINATING 
ENGINEERING published the Biesele-Folsom-Graham 
report on “Control of Natural Light in Class 
rooms,” covering one of the early Harmon demon 
stration centers 

By 1944 World War II was well advanced and 
the I.E.S.’s school lighting recommendations were 
being accepted in connection with the operation of 
V-12 classes 


which had been introduced shortly before the war 


The spread of fluorescent lighting, 


started, was curtailed during the war years, but 
study and development continued, so that by the 
end of the war in 1945, it had passed its tests and 
had burgeoned into widespread acceptance 
Recognition of the relationship between educa 
National Educa 


gf ar 


tion Association in 1946 in the form of 


tion and lighting came from the 
reaching 


About Light and Sight” which had been in prepa- 
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ration during the war years. It was a handbook for 
teachers in elementary and secondary schools, and 
included information about light as related to sight 
in school and home, the I.E.S. standards, and sug 
gestions for teaching pupils the fundamentals. 
The vears 46 and ’47 were notable also for such 
Society publications, related to school lighting, as 
Allphin’s Model 
rooms” where fluorescent was the illuminant: 
Biesele’s “Integrated 


with emph: on integration of all classroom ele 


“Brightness Control in Class- 


Lighting for Classrooms,” 
ments rather than stressing footeandles; the Dar 
f Cadet Barracks in 

West Point”: the 


lassroom brightnesses, 


ley-Taylor study, “Lighting 
S. Military Academy at 


Turner Brainerd s 


chalkboards, and other nvironmental features 


brought out in “Classroom Fields of Vision”; Put 
rhting in Schools.” based upon 


Cleveland Heights 


nam’s “Quality Li 
tests at Oxford School Ohio 
which included recommendations, among others, of 
colored chalkboards of 2 r cent reflectance; the 
Gibson “Conditioning Schoolrooms for Visual Com- 


fort and Efficiency” which, again, emphasized 


brightness controls and balance; and the Harmon 
“Light on Growing Children” in Architectural 
Record 

amples from the mass of evidence, 


stualy of 


These are 
accumulated by the late °40’s, that the 
vision and school lighting have gone hand in hand 
increasingly. Findings pointed more and more to 
the necessity for higher levels of illumination than 
had been recognized when the Society was young, 
and to the additional necessity of controlling light 
for qualitv. The new I.E.S. and A.I.A. “American 
Standard Practice for School Room Lighting,” ap- 
proved by the ASA in 1948, called for a minimum 
of 30 footcandles in classrooms and 50 for drafting 
and sewing with other brightnesses carefully econ 
trolled throughout the room 

The same vear, the Better Light setter Sight 
Bureau issued supplementary teaching materials 
for use by teachers in the fourth, fifth, and sixth 
erades, and the National Council on School House 
Construction published its “Guide for Planning 
School Plants” which contained lighting reeommen- 
dation for adequate visual acuity and comfort. 

The Better Light Better Sight Bureau in 1949 
expanded its work among teachers by issuing teach- 
ing materials for the seventh, eighth, and ninth 
grades in science classrooms, and this was extended 
to include home economies classrooms from the 
seventh to twe'fth erades 

In the beginnine of school lighting a chief con- 
cern was the demonstration of the needs for ade- 
quate quantity of illumination. By 1950 this need 
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was generally recognized by school administrators Over the past half century, progress in under- 
and good quality lighting was being installed as standing of the educational processes led to changes 
fast as school funds permitted. The combined ef- in curricula and methods. Progress in school plant 
forts of I.E.S., other professional societies, educa- design, the control of space, light, temperature, 
tional and school planning organizations, lamp and humidity, furnish examples of the other forces 
lighting equipment manufacturers, governmental which also have exerted powerful influences upon 
and private health education groups, the trade or education. In the earliest stages of the era, illumi- 
ganizations such as electrical contractors, as a few nating engineers specializing in school lighting 
examples, have not only raised lighting in schools thought primarily of lamps — then, as lamps were 
to safer levels, but have also gained wide acceptance improved, fixtures and finally correct light for the 


of the in portance of good quality lighting eves of children 


Quality Recommendations Today 


Limiting brightness ratios (right) recommended by the 
American Standard Practice of School Lighting. 


LUMINAIRE (OR WINDOW) 
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Current recommendations on limiting brightnesses of 


school lighting luminaires (below). The American 
Standard Practice of School Lighting permits doubling ery tar a ee es 
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Numerous studies of vision and its 
relation to school lighting, conducted 
PERMISSIBLE WHEN during the thirties and early forties, 
50-40% [aE 60-70% 1 RECOMMENDATION pointed to the need for higher levels, 
; . and the necessity of controlling light 
for quality. In thousands of class- 
rooms desk tops, wall and floor sur- 
faces were lightened, and the familiar 
blackboard was replaced with green 
“chalkboard.” The recommended level 
of 30 footcandles, and limiting bright- 
ness recommendations were adopted 
as School Lighting Codes in many 
States. 


| RECOMMENDED REFLECTANCE PATTERN \ — 
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Developments in School Lighting Techniques 


During the school days of most mid- 
century I.E.S. members, open-bottom 
glass cones over 100-watt lamps, dimly 
dispelled the darkness and provided 
uncomfortable spots of brightness in 
the field of vision. Though represent- 
ing typical school lighting practice be- 
fore World War I, this picture was, 
ironically, taken only recently. 


Enclosing glass globes were widely 

used in classrooms during the early 

twenties, often only two per room. 

Typical also is the indifference to day- 

light control and the circumstance of 

leaving the electric lights off on a 
“bright day.” 


Very low levels of illumination, of the 
order of two or three footcandles were 
standard practice in the twenties. 
Illumination on the vertical plane in 
this typical school library would be 
virtually unmeasurable. 
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Various techniques have been developed in recent 
years for the application of modern school light- 
ing concepts. In this installation, fluorescent 
lamps mounted flush to the ceiling are shielded 
from the normal line of view by suspended baffles 


also having acoustical properties. 


The Birth and Developme nio 


Lighting 


Same library as the previous photo. 
The development of semi-indirect dif- 
fusing luminaires with higher wattage 
lamps and closer spacing brought a 
marked advance in lighting levels and 
visual comfort. The concept of bal- 
anced brightnesses had not yet ap- 


peared, however. 





Recessed troffers with prismatic glass 
shields provide illumination of the 
order of 50 footcandles in this con- 


temporary classroom area. Swivel spots 

highlight the artwork on the vertical 

surfaces. Note the trend to light col- 
ored surfaces. 
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Developments in 
School Lighting 
Techniques 


Three continuous rows of suspended 
louvered units in an elementary class- 
room, 


Continuous rows of luminous indirect luminaires in a kindergarten. 


Concentric-ring luminaires of alumi- 
num, shielding silver-bowl lamps, are 


widely used in current practice. 
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Modern first-graders under a luminous 


ceiling of vinyl plastic. 





Daylight control, acoustical ceilings and light surfaces 
throughout are now accepted practices in many current 
schools. In the room above, light-directional glass block 


with vision strip is used along one entire wall. 


High levels of illumination (approximately 100 ft-c) 
from supplementary units mounted above the board are 


a modern trend, 
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Developments in 
School Lighting Techniques 


‘The old and the new in corridor lighting is graphically 
demonstrated in this school installation. In the exten- 
sion of the corridor in the background, widely spaced 
enclosing globes have been replaced with a continuous 


row of fluorescent units. 


Educational systems of 1956 call for 
classroom areas undreamed of when 
I.E.S. was young. This is a typical 
exhibit room, in this instance an al- 
cove off a corridor, set apart by the 
use of semi-recessed spotlamps, ad- 
justable for various types of display. 





Modern gymnasiums require flexible 
systems to provide levels varying from 
a few footcandles for dances, to 50 to 
100 ft-c or more for basketball games. 
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Developments in 
School Lighting 
Techniques 


Band room is standard with new 
schools. Such an area requires a light- 
ing system that can be viewed com 


fortably from almost every angle. 


Home economics room, cirea 1956. Deluxe fluorescent lamps have been 
used for best color rendition to foods and fabrics. 


The school lounge is another modern 
“must” with many schools. This area 
is frequently used at night for commu- 
nity as well as school activities. Re- 
cessed domes with silver-bow!l lamps 
provide general lighting; portable 
lamps and adjustable spot units serve 
a decorative purpose in this room. 
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USTRIAL LIGHTING 


l HROUGHOUT the years, L.E.S. has been 


major influence in the progress of industrial light 


ing practice. Figuratively speaking, the ink was 
scarcely dry on its By-laws when a committee was 
appointed to study this important phase of lighting 
The first LE.S 


prepared in 1915. This offered the first official 


industrial lighting code was 
guidance to lighting levels and teehniques for fae 
tories. The levels reeommended in those days re 
flect, of course, the practical limitations of the light 
available Surprisingly 


sources and equipment 


enough, however, many lighting engineers were 
far in advance of general practice of their day 
Even before researches in lighting and vision dis 
scientific reasons for balanced brightness 


closed 


ratios, many early illuminating engineers wer 
recommending what would now be termed “quality” 
in their lighting installations. It was to be many 
vears, however, before these few early voices were 
generally heeded, in regard to lighting techniques 
for quality 

A new, revised recommended practice for light 
ing “factories, mills and other work places,” still 


termed a code, was published by the Society in 


1921. A little more knowledge on what was needed, 
a few more advances in equipment and light source 
design, were the basis for the recommendations of 
the 1921 Industrial 
Chart Although the 
mended seem strange in the light of current knowl 


Lighting Committee See 
footcandle levels recom 
edge on light and seeing, this code nevertheless 
represents another step in the right direction. Con 
siderable emphasis was given to maintenance of the 
lighting system and a whole chapter was devoted 
to “The Avoidance of Glare.” This Code was ap 
proved, in December 1921, by the American Engi- 
neering Standards Committee, to become the first 
approved Standard for Industrial Lighting. 

In the revision of it, published in 1930, still fur- 
ther emphasis on avoidance of glare was a feature, 
including tables for rating light sources from the 
glare standpoint. Quality, as we know it in 1956, 


was still to come. 
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By the time the next American Recommended 
Practice of Industrial Lighting was published in 
May 1942, the practical advantages of good indus- 
trial lighting were very widely appreciated, and 
the Illuminating Engineering Society was the ree 
ognized authority for information on it. Tens of 
thousands of the 1942 Practice were placed in the 
hands of factory managers, production personnel - 
and others —- for plants both large and small. Many 
thousands of these were distributed by the Labor 
Department of the United States Government, en- 
dorsed by that body, and printed with a cover of 
their own design and title. Still further thousands 
were similarly sent out by the Department of 
Labour and Defence of the Canadian Government, 
each with the suggestion that I.E.S. lighting recom- 
mendations be applied in all factories, to aid in the 
increased industrial production needed for the war. 

Current practice for industrial lighting is out- 
lined in the American Standard Practice for Indus- 
trial Lighting, approved by A.S.A., and published 
in August 1952 


cation in industry had advanced considerably in 


The techniques of lighting appli- 
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Recommended levels of general illumination for indus- 
trial areas — 1.E.S. recommendations. 
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Typical of 1907 industrial lighting is this automobile 
body assembly plant. Lighting is from four-mantle gas 


lamps, one every other bay. 


nmittee which 

* guidance new studies on 
e illuminated environ 
new light sources, 

the use of previous 
industry is widely 

too. is well into the tens of 
As with other LE.S 


study and re- 


listribution 
group devoted to t! 
‘ial lighting has throughout the years 
in carrying out the Soci ty’s 


1dvancement of the theory and 


Plant layout and lighting in 1907. Enclosed are lamps 
(flaming are lamps) were used in this machine assembly 
area. The lamps had to be trimmed and carbons re- 


placed every 16 hours; each carbon cost 16 cents. 
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practice of illuminating engineering, and the dis 


semination of knowledge relating thereto.” 


Significant Developments 


Fifty years ago most of the lighting in steel mills, 
textile mills, and other high-mounting industrial 
areas was from carbon are lamps placed high above 
the work area. In other industrial areas at lower 
mounting a variety of sources and techniques of 
application were in use. In an automobile body 
assembly plant, for example, the lighting consisted 
of four mantle gas lamps, one every bay. In a 
motor assembly plant, enclosed are lamps were 
used. The d-e Cooper-Hewitt mercury lamps, intro- 


duced about 1903, and the a-c mercury lamps, 


about 1906, were first employed for photographing 
and photoengraving purposes. In the period follow- 


ing 1908, however, they began to replace carbon are 
lamps in the textile industry. At this time these 
lamps used the manual tilting method of starting. 
In other industrial areas, such as machine shops, 
bare carbon filament lamps (16-cp, 4-50 watt) sus- 
pended on drop cords and positioned close to ma- 
chines or work benches were generally used; there 
was no general lighting system as such. Higher 
efficiency tantalum (1906 

1907) filament lamps were introduced in this era, 


and pressed tungsten 


but because of their fragile filaments they failed to 
gain wide acceptance as replacements for carbon 
filament lamps. 

A cost comparison of three different light sources 
published 


for a 3-footeandle installation was 


1907 


Source Mainte- Total 
Initial nance Power Annual 
Cost Cost Cost Cost 
Mercury Vapor lamps.... Low Low Low $226.96 
(Cooper- Hewitt) 
Metalized filament clusters Low Low High 
New arcs (flame arc) ; High Medium Low 


$409.06 
$366.24 

The year 1909 marked the beginning of general 
lighting installations using filament lamps. Lamps 
were placed in radially fluted street lighting units 
and pulled up away from the immediate work area. 
A typical “pace-setter” installation for a machine 
shop was a 100-watt tungsten filament lamp (80 
ep) in the radially fluted unit suspended from the 
center of each 20-foot by 20-foot bay. This pro- 
duced about one footeandle, maintained. Additional 
local lighting, usually employing the more rugged 
earbon filament lamp, was, of course, necessary. 
Lighting recommendations in this era included re- 
placing the unsightly drop cord system with a 
tungsten filament general lighting system, plus 
local lighting on arms attached directly to the ma- 
chines. A further refinement about this time was 
the addition of some sort of shield over these lamps. 
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A 1908 textile mill used Cooper-Hewitt mercury vapor 
reflectors. The units, which had to be tilted, were 
rotated at an angle of 30 degrees to provide light from 


the rear of the operator. 





With the development of the process for drawing 
191] 


sten lamp was greatly increased. A movement to- 


tungsten wire filament strength of the tung- 
ward replacing the older type carbon, tantalum, 
and pressed tungsten lamps grew rapidly. General 
lighting took a firm foothold, using drawn tungsten 
filament lamps of up to 100 watts. From the stand- 


point of objectionable glare this was about the 
limit in wattage for unshielded lamps 

The trend toward general lighting installations 
of the 100-watt variety and the development of the 
concentrated filament, gas filled 
need for bet- 


A shal- 


efficient, 
1913 


ter shielding and control of lamp output 


more 


lamps brought with them the 


low dome reflector was deve lope d for use with the 
vacuum type lamps, and a deep bowl reflector was 
designed to provide better shielding for use with 


the higher brightne SS gas filled lan ps Also during 
this period the mereury vapor quartz lamp was in- 
troduced (1913 Its main advantage over the long 


tubular source was its small size, made 


mereury 
use of quartz with its higher melt- 


8000 


possible by the 
ing point. Its life rating was in excess of 
hours. With improved end seals it was hoped that 
the lamp life could be inereased to that of the long 
tubular source which had been known to run as 
long as 60.000 hours 

first World War the 
veneral lighting level grew to the 3 to 5 footeandle 
with light local lighting 


The total nation-wide incandescent lighting 


Up to the beginning of the 


range. additional from 


units 
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Typical early 


incandescent lamp. 





. 


industrial installation using the “new’ 
The process for drawing tungsten 
wire increased filament strength, and unshielded lamps 
of up to 100 watts were used for general lighting. 


load had surpassed the total load of the carbon-are 
type installations about 1914. In machine tool in- 
dustries before the war the local lamp idea, involv- 
ing mounting lamps directly on the machines, also 
gained in popularity. A metal shade, usually half 
pear-shaped, was placed over the lamp to control 
direct glare 

World War I in 1918 brought with it an urgent 
need for increased production and longer working 
hours, sometimes involving multiple shifts of work 
ers. General lighting in machine shops and produce 
tion areas increased from about 4 to 7 footcandles, 
and sometimes as high as 10 footcandles! Lamps of 
200- and 300-watt size were being installed on 10 
to 14-foot centers. As early as 1917 luminaires were 
mounted on disconnect hangers for ease of mainte 
nance 
dome reflector, and the gloomy appearance and low 
from the 


The inadequate shielding of the shallow 


vertical surface illumination resulting 
deep bowl reflector, were now quite apparent 

In 1917 and 1918, “productive intensity” tests 
were made in higher footcandle ranges (12 to 20 
ft-c), which brought out the need for better shield 
ing with better lighting equipment, and led to the 
conclusion that higher levels of illumination could 
increase production. Several lighting equipments 
were proposed for this purpose, one of which in- 
eluded a shallow reflector with a cylindrical shield 
suspended around the bare lamp. Shortly after- 
ward the RLM Dome industrial reflector was intro- 


duced (1919) and a bowl enameled lamp (1920) 
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Some of the principles of illuminating engineering were 
beginning to be applied in this early installation in a 
Flashed opal glass transilluminated 


printing plant. 


with incandescent lamps, for type setting. 


use with it, the combination 
and rapid popularity for gen 
RLM Dome and 


eled lamp with better shielding and ver 


in industry The 


illumination was a p forward 
and was 


fila 


Indust? Th 


As better general or overhead systems ot lighting 
were adopted, the practice of localized lighting of 
machines and benches began to lose ground. There 
was rapid elimination of the unsightly drop cords 
and of the necessity for changing the location of 
outlets with each change in the arrangement of 
machines and work benches. Filament lighting in 
textile and paper mills was meanwhile beginning 
to replace the carbon are. Typical installations of 
this era consisted of 50-watt lamps on 15- to 20 
foot centers. The trend toward higher illumination 


levels is refle 


ted in State recommendations of from 
2 to 12 footcandles 
Following the war, industrial personnel and 
lighting application engineers were becoming much 
They 


stressed the careful selection of reflecting and dif 


more conscious of the quality of lighting 
fusing accessories net essary for the general lighting 
system, and recognized the importance of proper 
distribution of illumination, better utilization of 


flux, minimum glare, and softer shadows. However, 


they also formulated a false idea that they could 


dispense with local lighting altogether because of 


the higher general illumination (10-20 ft-c) which 
could be obtained with the bowl enameled lamp in 
the RLM Dome reflector 

In the very early twenties the glassteel diffuser 
unit (1921 


wider use of the 300-watt size lamp without objec 


was developed This made possible 


tionable brightness (same brightness as present 


day bare fluorescent lamp Illumination levels 
steadily rose to the 20- and 25-footcandle level dur 
ng this decade, employing generally the glassteeel 
diffuser and the glass top dome units 


About 1924 there was a realization that a 20-foot 


During World War Ul, acres of space 
had to be illuminated day and night, 
a major challenge to industrial light- 
ing practice. This 1941 airplane fac- 
tory used RF type fluorescent lamps. 
Note that the units had to be tilted 
slightly to facilitate starting. 
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Some Industrial Lighting Systems 


ARC AND MERCURY VAPOR LUMINAIRES 
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Some Industrial Lighting Systems 


MERCURY DISCHARGE LUMINAIRES 


FLUORESCENT LUMINAIRES 
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An interesting transition is illustrated in three different 
eras of lighting practice for the same shop, in these 
three pictures of the J. L. Sparling Company. 

(A) (above). The original lighting consisted of one 
lamp in a ceiling fixture for general illumination, and 
another bare lamp over the machine for local lighting. 
Lack of shielding is typical of the period. 


(B) (above right). The area has been “relighted” but 
with the addition of more lamps, still bare. 
(C) (right). Relighted with fluorescent closed top 
industrial fixtures. Illumination is now 50 footcandles, 
but in light of current practice, the installation is still 
far from good. 


eandle general lighting system alone (no local light- 
ing without any regard to the placement of ma- 
chines and work tasks was not sufficient. Two 
schools of thought developed for remedying the 


situation : 


1. Group lighting (localized general lighting where the 


general lighting system is located with respect to the ma 
chines and work tasks instead of with respect to the bays. 
2. General plus local, where the general lighting system is 
located with respect to the bays, and local lighting is added 
at the machines or work tasks 


Autometive industries were good examples of 
the general plus local type of lighting. Group light- 
ing was used in stamping plants and body plants, 
and in the South in most textile mills. 

In the late twenties some thought was given to 
inspection lighting techniques. For one thing, the 
proper inspection of polished surfaces has always 
presented difficult problems because of the regular 


mirrored reflections of all light sourees from the 
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surface being inspected. Several types of inspec- 
tion boxes or booths were developed to solve this 


problem. 


More stress was placed on increasing illumina- 


tion during the thirties than at any other time in 
lighting history, probably stimulated by the tests 
undertaken at that time on the relationship of more 
light to better seeing. By the end of the decade, a 
rood general lighting System was considered to be 
on the order of 30-35 footeandles. 

Also, during this era the high pressure mercury 
are lamp was introduced (1932) for use at the 
higher mounting heights. Thus higher levels of 
illumination were made possible with the same or 
fewer numbers of lamps. 

In 1936, the I.E.S 


tee embarked on a “project” program. Heretofore 


Industrial Lighting Commit- 
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First “grid” system; used first in 1945 at the New York 


rade School. 


lighting for specialized industries varied with the 
individual ideas of the particular person designing 
it, and sometimes at great expense to the industry 
The committee gathered information from a variety 
f sources and analyzed the problems involved in 
ach specialized type of work. They then prepared 
project reports for lighting of these areas to ac 
quaint the lighting designer with the important 
problems peculiar to each, and to guide him in his 


lighting recommendations. The first project report, 
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An early example of high levels for industry was in the 


Milwaukee Journal printing shop. The _ installation 
provides 110 footcandles, with 180 over the classified 


make-up section. 
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on the printing industry, was published in 1936. It 
contained an analysis of what the critical seeing 
environments were, and suggested lighting solu- 
tions for them. For example, flashed opal glass 
transilluminated with incandescent lamps was sug- 
gested for setting type. Some of the other reports 
which followed included lighting for the grey goods 
industry, machining of small metal parts, heavy 
machines, and citrus fruits and the packing indus- 
try. 
With the development of the fluorescent lamp 
1938) the outlook toward better quality lighting 
at higher illumination levels was brightened. Be- 
cause of its comparatively high cost, however, fluo- 
rescent lighting was not generally accepted by 
industry until just before our entry into World 
War II 


paramount, more important even than costs 


During the war, increased production was 
Any- 
thing which would increase production was readily 
accepted, and fluorescent lighting quickly became 
the general practice for lighting in industry. The 
Cooper-Hewitt mercury sources were almost en- 
tirely replaced and many filament installations 
were changed over to fluorescent 

The earlier fluorescent systems employed RF 
type fluorescent lamps which were in turn replaced 
by F introduced 1942) 


later years of the war. Shadows were softened by 


type lamps during the 
the larger area light source, and often the higher 
levels of illumination were obtained without re- 
wiring. General illumination of 40 footcandles be- 
came common in high production factories. These 
higher levels made it possible to install fixtures in 
continuous rows without sacrificing good uniform- 

v of illumination, thus effecting a saving in num- 
ber of outlets and hangers required. War restrie- 
tions on materials resulted in lighter weight lumi- 
naires and the use of alternate materials for reflee- 
tors, many of which were replaced after the war as 
materials became more readily available 

The advancement of lighting over the years in a 
small shop is shown in a series of three photo- 
graphs. (See photos on page 53.) Single lamps on 
drop cords placed near critical areas, more light 
added for general illumination, and finally conver- 
sion to fluorescent luminaires, are shown 

Although local lighting on the machines dropped 
off with the increase in general illumination, there 
was a renewed interest in inspection techniques. 
Specialized lighting was put to use for inspecting 
gun barrels and parachute seams and for other 
similar applications where the general lighting sys- 
tem alone did not furnish the proper quantity or 
quality of light desired. In welding operations, for 
example, 1000 footeandles was recommended. 
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Fluorescent lighting with its wide flux distribu- 
tion also made strides in the high mounting areas, 
such as large aircraft plants, since it provided good 
illumination on vertical surfaces with little sacrifice 
in utilization. One such installation included 
double rows at 60-foot mounting height in an area 
300 ft by 300 ft. Rows adjacent to the walls were 
continuous to provide better uniformity of illumi 
nation over the entire area. The adoption of the 
480/277 


was found to be advantageous and sometimes neces 


three-phase system of power distribution 


sary with the war restrictions on copper wire. The 
four-lamp sequence start circuit was widely used 
In dirigible hangars (160- 
and foundries the 3000 


found wide applica 


for these installations 
foot mounting heights 
watt tubular mercury source 
tion 

The need for a well maintained lighting system 
Methods 
and equipment for cleaning lamps and fixtures 
With the longer lamp life and 


won recognition during the war years 


were developed 
greater numbers of lamps in fluorescent installa 
tions, the idea of group re-lamping got a foothold 
It continued to grow as lamp life got longer and 
illumination levels became higher. 

Near the end of the war more thought was being 
given to improving the visual environment of the 
worker. Suggestions were made for improving the 
shielding of fluorescent fixtures; and in machine 
shops the need for lighter wall, ceiling, and ma- 
In 1945 the first grid 


system of lighting was installed to provide good 


chine finishes was realized 


lighting of machined cylindrical surfaces at all 
orientations 

The years following the war show new develop 
ments in light sources which simplified the mainte 
in 1948 slimline lamps were intro- 
lengths. The 


elimination of starters and the reduction in the 


nance problem 
duced, including lamps in 8-foot 


number of lamps required (longer length per 
costs The reflector 


1950) and the re- 


lamp) reduced maintenance 
type lamp for general lighting 
flector mercury lamp (1952) were developed pri- 
marily for use in dirty atmospheres, such as foun- 
dries, where maintenance of an exposed reflector 
surface would be costly. These lamps gained wide 
popularity in many other industrial areas, and 
were often used as replacements for the general 
service filament and mercury lamps while retaining 
the same external reflector for protection of the 


glass bulb, and for additional shielding in the 


ease of reflector mercury lamps. 

With the availability of higher output sources, 
and the realization that larger quantities of illumi- 
nation were desirable, the problem of providing a 
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This photograph points up the Revolution in Industrial 
Lighting of the early 1950’s. The dark area in the 
background has the “old” type lighting. The relighted 
area in the foreground uses fixtures with a substantial 
component of upward light. Ceiling and walls are light 


in color. Although illumination levels are relatively 


similar (50 ft-c in old area, 70 ft-e in relighted space), 


note the vast difference in seeing environment. 


comfortable environment for industrial 


seeing 
workers became very imp rtant The “Revolution 
in Industrial Lighting” was an application, as far 
as practicable, in industry of all the known tech 
niques and ideas of providing better quality light 
ing. These include reducing brightness contrasts 
in the general surround as well as in the immediate 
work area. 

Room surfaces were finished in lighter colors 
Ceilings, including all surfaces above the fixtures, 
white, and floors were lightened 


were painted 


wherever possible. Machine finishes and immediate 
backgrounds of work tasks were also lightened. 
Lighting fixtures were provided with better shield- 
ing to reduce direct glare, and with large open slots 
in the top to allow 10-25 per cent of their light up 
ward to brighten ceiling surfaces, thus reducing 
brightness contrasts. These improved lighting con 
ditions not only raised the morale of the worker, 
it was felt, but were responsible for increased pro- 
duction, better product quality, better housekeep- 
ing, and decreased accident rate. 

With good control of the quality of lighting in 
industry, desired quantities of illumination are no 
longer restricted in this respect. The average gen- 
eral lighting level being installed in machine shops 
today is about 50 footcandles. “Pace-setter” sys- 
tems up to 200 footeandles have been installed. In 
view of the better general lighting, there has been 
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One of the more recent “tools” for industrial lighting. 
especially in very dirty areas, is the 750-watt R52 reflec- 
tor lamp. They are used here on 15-foot centers, 


mounted 30 feet high. Illumination level is 35 ft-e. 


Another modern illuminant for heav+ 
industry is the H400-RC1, color im- 
proved mercury lamp. In this steel 
plant, workers under the 30 foot- 


eandles of color-corrected mercury 


lighting can identify various grades 
and sizes of steel by the use of colored 


marks on the ends of the stock. 
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ess need for local or supplementary lighting ex- 
cept for specialized applications 

In color work the deluxe cool white fluorescent 
lamp has found wide application in industry since 
it has a more uniform spectral output. Mercury 
lamps also have been improved, with the addition 
of phosphors to the lamp, to give better color ren- 
dition 

As of 1956, fluorescent lighting is finding wider 
application in all fields of industrial lighting. And 
because of their more favorable cost, fluorescent 
lamps are now being used at higher mounting 
heights 

What general practice will be 50 years hence 
That there 
Any num- 


would make interesting speculation 

will be further changes one may be sure 
ber of factors could change the picture — further 
advances in light sources and equipment; new con- 
cepts in factory design; air-conditioning and acous- 
tical developments; even changes in the working 


day, and type and/or sex of the average worker 


Thought and study will, of course, continue 





In current practice, fluorescent lamps, 
too, are used for heavy industry areas, 
at high mounting. In this plant fluo- 
rescent units are on 22-foot mounting 
height. Illumination level is 30 foot- 


candles. 
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INSPECTION Numerous specialized techniques have been developed for supplementary 
LIGHTING and inspection lighting in industry. These photos show only a few. 


Directional lighting has been used for detecting Polarized light for inspecting for stresses and 
surface flaws in etched zine sheets in a lithogra- strains in glass bulbs. Polarizing screens are 
phy shop. 150-watt reflector spots on 6-inch located in the eye piece and directly in front of 
centers direct light at a grazing angle along the light source. Inset shows that internal 
surface; imperfections show up as shadows or strains in the glass appear as shadowy streaks. 


light streaks. 


An application of controlled reflections. Lamp images from Diffused light for inspection of chrome plate 

banks of fluorescent lamps on each side of a finished auto- pieces is furnished from two adjacent fixtures, 

mobile are reflected in gentle curves from the highly polished their open bottoms covered with tracing vellum. 

automobile contour. The inspector looks for dings or dents in Each unit contains two 90-watt fluorescent 

the metal, which are indicated by distortions in the reflected lamps. Inset shows close-up of some plated 

pieces, in which the flaws appear as dark spots 
or smears. 


images of the lamps. 
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Store Lighting 


The photos on these two pages are of the 
same store at three different times. The store 
and its lighting were remodelled more often 
than this, but unfortunately, the other 


pictures are not available. 











1906 Most small stores of this period were little more 
than store rooms and the owner depended largely upon 
his personal charm for attracting customers and promot- 
ing sales. Lighting was strictly utilitarian — primarily 
to enable him and his customers to see the merchandise. 
As in this store, 3 to 5 footeandles was the usual prac- 
tice. Whenever a critical seeing task was involved they 
had to depend upon natural daylight. Display lighting 


was practically non-existent. 


Sfore lLaghting 


3 ONE of the very early LE articles on 
store lighting it was said that “the quantity of 
illumination is ample, perhaps in some cases ex 
The installation being discussed provided 
4 to 10 footeandles 


we are at the beginning of the 100-footcandle era 


cessive ” 


It would be easy to sit where 


and look down at the lower levels of the past. But 
this would be idle because at any stage in the his- 
tory of lighting, engineers have endeavored to 
reach a justifiable compromise between the cost of 
light and the benefits that may accrue, and obtain 
the maximum effectiveness of a given investment 
Let’s turn 
How 


a tenfold increase 


in terms of the tools they had at hand. 
around and look at the heights ahead of us 
an we make the same progress 
We know 1000 footeandles 


is desirable for medium reflectance merchandise, 


in the next 50 years? 


and much higher levels for dark goods 

We may feel contented that we know how to 
analyze the many factors in the complex subject of 
store lighting. But the first articles on store light- 
ing considered such things as color rendition, lumi 
naire distribution to produce uniformity, reduction 
of glare, types of display lighting for specific mer 
‘handise, footeandles on vertical planes, the atten 
tion value of show windows, and the esthetics of 


lighting. Are we really applying new principles 
and new ideas today, or are we primarily refining 
techniques and expanding our fund of data on the 
kinds of things that have been done before? 

We all believe in the future of lighting. Our 
challenge is to make as much progress as fast as 
the men who have developed the art and science of 


store lighting to the point where it is today 
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1920 — The age of the enclosing globe. This was also 


a period of great controversy over desirable surface 






brightness. Merchants believed that brighter fixtures 






made the store look brighter; illuminating engineers 








knew that as lighting levels increased, glare had to be 






reduced for good results. Gradually the indirect com- 












ponent was increased by making the top of the globe 









higher in transmission than the bottom. More displays 









are being used here but still no lighting for them. In 






department stores and some shops, showcases were often 






lighted and in a few instances reflectors were used for 






spotlighting. 







1956 — Better locking stores, better display and better 
lighting (right) are essential for successful store opera- 






tion today. Pages 61 to 72 outline modern concepts 






and approaches to lighting. The decade from 1936 to 






1946 deserves particular emphasis in a historical discus- 







sion. Fluorescent lamps were introduced which tripled 





light source efficiency. Because of lower source bright- 






ness the trend was to use the lamps exposed, a trend 






which only now is being reversed. Reflectorized lamps 






were introduced, greatly expanding spotlighting of dis- 






plays in interiors and show windows. 






But perhaps most important was the establishment of 






lighting as a sales tool instead of merely a necessary 









operating expense. Within a few years, lighting to 






attract attention to the store and to displays; to give 






merchandise maximum sales appeal; and to make the 






store a pleasant place to shop with an atmosphere fitted 






AAT} 
“Va ears 


to the establishment, became phrases used by both the 






> 


users and sellers of lighting. The concept formed the 






basis for a sound method of lighting design, and it 






proved an important factor in selling better lighting. 







Some Outstanding Installations of Their Time 









1911 — Gimbels in New York installed 150-watt lamps in installed 10 to 15 footeandles with a highly developed 





teandles on the first floor. Other system of built-in lighting with recognized good appearance, 





too 


enclosing globes. Ten 


floors ranged from 2 to o foot indles. While the levels are traffic flow, and architectural effects. 





far below those we would use today, the illuminating engi 





1936 — One of the most famous installations was S. H 





neering that went into the design was far ahead of its time 






Kress in New York. Sixty-five footcandles general illumi 





Color rendition, glare, mainte 





howeases, horizontal 


lance, 8 














. . nation with 100 footeandles on important counters was 
footeandles and vertical oteandles were all tl ‘ 
provided by an all-incandescent system. Recessed down 
investigated oobi ; : 
lights plus special suspended luminaires providing indirect 
1924 — The Superior-Lakeview Market in Cleveland in and direct lighting formed this part of the system. Show 
stalled 12 footcandles using 500-watt direct-indirect open cases and wall cases were also lighted. Tiffany’s also put in 
bottom units. The store was a forerunner of our modern a famous installation with indirect lighting on a beautiful 
supermarkets although self-service had not yet become coffered ceiling plus pinhole downlights framed to counters 






widely accepted. below. 








1932— The era of “architectural lighting.”’ Bullocks 1954 — Today, of course, there are many installations to 












Wilshire in Los Angeles was an outstanding example. No talk about. One, however, that is certainly outstanding is 
fixtures as such were used all the lighting was from lumi Bettendorf’s Supermarket in St. Louis. Downlights using 
nous panels or other elements which were completely inte 750-watt R-52 lamps provide 110 footecandles in the high 
grated with the architectural design of the interior. Display ceiling central area. In addition decorative units enhance 
lighting was good even for present times. Most cases perimeter areas, and a fluorescent cove is used at the change 
were lighted, some with tubular lamps, some with luminous in ceiling height. Case lighting, wall lighting and spot 
tops or sides. About the same time, T. Eaton in Toronto lighting in various areas complete the job 
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Trends in levels of general illumination and types of luminaires. The 
average general lighting has increased about five times in fifty years, 
and in outstanding installations it has nearly doubled in every decade. 


Show Window Lighting 


Then during World War II military restrictions 


his has been an even more interesting phase of 
brought to a halt a period of twenty-five years of 


store lighting than the interior. In the early days 
n of con continuous development and rapidly expanding use 


of the Society there was much discussio 
show window lighting. In addition, the intro- 


ealment of sources and 10 to 40 footeandl 

considered adequate. But in 1922 to 1925 the re duction of fluorescent lamps led to their use in win- 
quirements for making windows effective during dows — often to the exclusion of incandescent 
day were established. Two hundred footeandles sources. In these cases of course, daytime effective- 
general illumination and 1000 footcandles on fea ness and dramatic effects were lost 
tures must have seemed tremendous then. Well In the past few years, interest has been renewed. 


engineered show window reflectors were developed The introduction of higher candlepower PAR 


lan ps has expanded the range of lighting tools 


proportions of windows and are still 


most popular and effective equipm: Now, however, we have an additional problem 


In 1924, Sterling and Wel and opportunity 
be made effective during the day. The brightness 


Open-front stores should and can 
500-watt reflectors on 18-inel 


ducing 200 footeandles. By 1932 a survey of stor requirements are the same as for windows, but the 


having window displays showed ther solution takes quite a different form and different 


watts installed in windows than in the interiors! techniques apply. In the next decade we all expect 
Philadelphia Electric installed a 4000-footeandl 


window Merchants recognized the cumulative mination 
development and use of display lighting not 


advances in quantity and quality of general illu 


In stores we should see great strides in 


value of window lighting in attracting more shop 
to their area. In 1936 stage lighting tech cnly to emphasize the merchandise, but to enable 


pers 
t open front stores to become the giant show windows 


niques were introduced that expanded the use o 
olor and composition in light they are intended to be. 
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TODAY'S concepts in 





the design of store lighting 













Today’s approach to store lighting makes the 
illuminating engineer an important member of a 











team which includes the architect, the interior de Factors of Influence 
signer, the display director, the merchandising 

manager, and the contractor. The necessity for Type of Store 

close team work among these men is indicated by Kind of Merchandise 

the many factors which influence the final design Methods of Merchandising 

for a given store. In order to act as a more effec Clientele 





tive member of the team, it is becoming more and 
more evident that the illuminating engineer must Architectural Character 


have a better understanding of the other fields. In 







Size and Proportions 

Store Layout 

Structural and Mechanical Features 
Surface Characteristics 

Type of Front 





fact, in the case of a small store he may have to 






perform one or more of the other functions It is 





also true that the more others know about lighting 






the better position they are in to appreciate the 






benefits which accrue 


In analyzing the many new installations through Other Factors 
out the country, it is clear that the outstanding ones 






Competition 
Location 





are the result of the above kind of teamwork 





Lighting in the overhead zone is needed to provide 






the basic sales illumination. Footeandle levels being 














found advantageous today are in the range of 50 





to 100 for most stores and from 70 to 150 for self 


service types. Deluxe fluorescent lamps are cur 





rently being used widely in all kinds of stores, for 





their color rendition of merchandise, room finishes 
and customers. Most popular fluorescent lamp 4 OVERHEAD ZONE 


types in terms of new installations are the 96T12 










slimline and the 40-watt rapid start types 






With more and more of the ceiling space being 






devoted to lighting (in some cases the entire ceiling 






area) particular attention needs to be placed on 






minimizing brightness and contrast in order to 






avoid distraction from the merchandise. At the 






same time, it is desirable to have a stimulating at- 






mosphere and enough pattern to avoid monotonous 
effects. 








DISPLAY AND 
SELLING AREA ~~ 
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the lighting 
display and sell 


ention 


he displ 


litional 


b) A greater feeling of spaciousness is contributed 
¢) In open-front stores interior displays take the place 
Thus for effective 


of the mer 


of those in conventional show windows. 
display from outside the store, at least some 


handise in the interior needs to be lighted to the same level 


as though it were on display in the window 
Of particular interest in large stores is the de 


velopment of vistas which invite the customer to go 
to go from one floor 


from one area to another or 
to another. Brightly lighted feature displays or 


special ceiling treatments play a key role in the 


effectiveness in this kind of planning. 

In the majority of stores, merchandise is more 
or less uniformly distributed on the floor area and a 
uniform level of illumination is desired. Because 
low overall cost of light and association with 
being modern, fluorescent sources are usually 
hosen. However, in any store a directional com 
ponent is needed and can best be supplied by in 
sources. Where sparkle, highlights and 


are needed through 


candescent 
shadows, emphasis on texture, 
the whole floor area, the incandescent component 
would also be designed to provide a uniform foot 


andl level 
In most stores, the area het wer n the tops of the 
ases and the ceiling is an important part of the 


-~w, and its treatment lighting-wise has a 

t upon overall store appearance Col- 

hting in this area 1s increasing in attention 
because it is an easy way to get distinctive effects, 


to differentiate between departments, and to create 


a cool or warm atmosphere, depending upon the 


season 


For dramatic effects with plenty of sparkle, 
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highlights and shadows, incandescent general illu- 
mination is often chosen even though operating 
costs may be higher. Because the sources are small, 
a small fraction of the ceiling area is covered with 
lighting fixtures and, if brightness is properly con- 
trolled, lighting can be inconspicuous. Random 












arrangements are useful as a change of pace from 
the usual geometric layout. 

Chandeliers of contemporary design are often 
used to characterize the space and so are moving or 
stationary abstract designs 

It is difficult to convey in photographs the stimu 
lating feeling and pleasant surroundings that result 
from well-designed lighting in the display and sell- 
ing zone. There is no doubt of its value, however, 
when one has an opportunity to experience the 
results in an actual space 

In a great many stores the sales and circulation 
areas are sufficiently separated so that the lighting 
ean be varied from one to another Footeandle 
levels for circulation areas may be one half or less 
than in sales areas. Illumination for feature dis 
plays should again be doubled or more. Thus, to 
day’s recommendations suggest that if 50 foot- 
candles are used in the selling area, 100 footeandles 
are needed for displays, and 200 or more for fea- 
ture displays 

As footeandle levels are increased, the need for 





































reduced fixture brightness at normal viewing angles 
is increased. Shielding the lamps from crosswise 
view is a logical first step because the brightness of 
the tube is greatest in that viewing position. Still 
greater improvement in appearance and reduced 
distraction from the merchandise result when the 
lamps are shielded in both directions. Light colored 
ceilings are desirable to reduce contrast between 
the fixture and its surroundings and thereby make 
it less noticeable. 

In contrast to the technique of applying lighting 
fixtures to a ceiling, is the integration of lighting 
with the ceiling design. This may take the form of 




















recesses in which lamps are placed to provide par- 
tial shielding, or of placing lamps on the structural 
eeiling with diffusing media of louvers, plastic or 










glass to form a visual ceiling below. In any over- 








all ceiling treatment, attention to change of pace or 
variation is desirable to obtain an interesting envi- 
ronment. 

The subject of store lighting includes restaurants 
and service establishments —in fact any place 
where goods or services are sold. While the fune- 













tional use of light may vary widely from one to the 
other, the environmental aspects remain largely the 
same. Actually in any space lighting is as funda- 
mental a consideration as space, mass, form, finish, P 






line and color. 
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In large stores and small . 


.. lighting to 


EMPHASIZE THE MERCHANDISE 


@ Focuses attention on display and selling area 


@ Makes a more pleasant interior 


" 
> 


Relatively long narrow spaces can be made to look 
shorter by varying the floor, wall, and ceiling treatment 
by breaking the rows of fluorescent fixtures and by 
highlighting unusual displays to form a series of focal 


points. 


While the spotlights are located in the overhead zone. 
for purposes of this discussion, they are included in 
lighting to emphasize the merchandise. This part of the 
lighting makes the overall effect more like the sunshiny 


day as contrasted with a cloudy one. 


Store Lighting 


@ Creates greater feeling of space 


@ Promotes circulation throughout store 


If one were to survey existing store installations, 
it would not be surprising to find that far more 
attention has been paid to lighting in the overhead 
zone than to lighting designed specifically to em- 
phasize the merchandise. On the other hand, such 
could be 


per cent in which adequate spotlighting, case light- 


a survey expected to show perhaps one 


ing, or the many other techniques available have 


been installed. Based on past experien e, one would 


find the owners of these installations enthusiastic 
about the sales volume such lighting produces. A 
survey of new iighting installations would probably 
a disappointingly small proportion in which 
g is used effectively in the display and light- 


\ 


ing zone. It follows that one of the important 


needs in the future is to advise the buyers of light- 
ing and to train the sellers of lighting in this phase 


of store lighting design. To the buyers it has equal 


veneral lighting 


benefits to those obtained from the 


em, and to the sellers the two are about equal 


in potential 


Lighting in wall cases and show cases makes them effec- 


tive displays rather than merely storage areas. 
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Spotlighting for counters below and continuous valance 
treatment are essential ingredients of this successful 


installation. 


Two rows of fluorescent lamps are needed in most 
perimeter installations where adequate general illumi- 
nation has been provided. One row of lamps is used to 
light the upper wall area and another to light merchan- 
dise on display in the cases. Some installations have 


three rows. 
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Fluorescent lamps contribute line highlights to empha- 
size the form of polished or shiny surfaces. The reflec- 
tion of incandescent filaments creates point highlights 
to create sparkle and bring out sheen in shiny materials, 
Overall brightness is usually a function of illumination 
being diffusely reflected from surfaces, although some- 
times it is possible to surround shiny objects with lumi- 


nous areas to obtain it by reflection. 
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In some installations, practically all of the lighting is designed to emphasize 
the merchandise. This is in keeping with the trend toward using the merchan- 
dise itself for decoration and subordinating everything else in the store to it. 
Note particularly how the spotlights are made inconspicuous by painting the 
outside of the housing the same as the ceiling, and how the downlights at 
the rear are hardly noticeable. Note also how effective is the use of light 
finishes on the ceiling, walls, floors, fronts of cases, and insides of cases, with 


just enough dark areas for effective contrast. 


The merchandise itself is the star performer here, providing both decoration 
and effective display. This is accomplished by subduing the overhead lighting 
with fixtures with the sides painted the same color as the ceiling, emphasizing 
the perimeter with wall lighting from above, and highlighting the displays with 


individual lamps in each niche. 
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General illumination here is entirely 
incandescent and is confined to the 
immediate sales area. This puts par- 
ticular importance on lighting for the 
perimeter areas and for displays, since 
otherwise these would be dark. Fluo- 
rescent sources behind a translucent 
drapery provide an effective setting 
for spot-lighted manikins. 


In addition to the conventional valance 
treatment, fluorescent lamps are used 
vertically at the sides of this wall case 
for additional emphasis. Small diam- 
eter tubes and small cross-section re- 
flectors minimize obstruction of the 
view of the merchandise. Spotlighting 
from above adds sparkle to plastic 
wrappings and helps bring out the 
warm colors of the goods. 


Tests indicate that on fresh meats, 
satisfactory emphasis without unsatis- 
factory heating effects can be accom- 
plished with downlighting in the range 
from 30 to 50 footcandles with incan- 
descent sources, in addition to the 
light provided by the fluorescent over- 
head system. 
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Attracting 


High intensity 
spotlights 

Ever since the first work by Harrison 
wT and Sturrock it has been known that it is 
spotlights feasible and practical to provide enough 
Adjustable for 
general lighting 
or accent lighting effective during the daytime. The principle 


brightness in show windows to make them 


involved is merely that of making the dis 
200-watt par-46 play as bright as the reflection in the win- 
oe dow. It was found that overall illumina- 
tion of about 200 footcandles, with accent 


lighting to provide about 1000 footcandles, 


would provide satisfactory results 





150-w r , ’ 
mal egy With the advent of the open-front store, 
strips for back 
ground lighting the problem was again encountered but in 
a somewhat different form. While the ob 
jective of the open front to make the 
a giant show case as seen from the 


in nearly every instance this objec 


; 


» was defeated in the daytime because of 


ections that prevented seeing into the 


; 


store. The solution is the same ir show 

windows it is merely a matter of provid- 

ing the above levels of illumination in key 

a " areas within the store. This can be accom- 


One method of display window lighting. plished by several techn ques 


The photo, below left, was taken with no lightirg on in automobile spet'amps operated cn transformers. The 
the window on a bright cloudy day. Reflections in the background lighting is from special strips toward the 


glass obscure the display. In the photo, below right, rear of the window in co or — red, green and blue on 


all lighting has been turned on. General illumination separate circuits for flexibility in setting the mood of 
with fluorescent and incandescent lamps is about 200 the display. The range of brightness in the window 
footeandles. Accent lighting is of two forms: Emphasis cannot be ecnveyed in the photograph, but it is evident 
on manikins is provided by 200-watt PAR 46 spotlamps that the reflections are barely noticeable. See L.E.S. 


and additional emphasis on gloves and fashion cards by Lighting Data Sheet 12-97, December 1955 LE. 
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Passing Shoppers 






SHEA 
DRY CLEANERS 





Part of the ever-changing pattern of merchandis 


ing is the trend toward more and more night shop aA e 


ping. While the reflection problem is not as severs j 7 | 
‘ wt 
\ = 















about the same levels as used during the daytime 







are desirable to meet the competition of other 









stores and other attractions which are competins 





for the customer's dollar. When the store is open 












of course all the lighting would be turned on 

Salish oleate, Tate: alimell Canesieees (en: Welidlinin ae There can be no doubt on the part of the prospective 
F ; : ee ee customer that this establishment is open for business 
in the display and selling zon as been found to bi and its pleasant cheerful appearance imp'‘ies the same 
exceptionally low-cost advertising kind of service. The luminous wall is lighted with fluo- 






rescent luminaires on the ceiling which also light the 










work area. 






As a result of ligh'ing in the disp'ay 


and selling zones, this shep is effective 






from the street both day and night. 






A spotlight under the canopy lights 





the corner display while fluorescent 






lamps provide high brightness in the 






wall niches and floor cases. The in- 






terior sign on the co'umn stands out 






as a resu't of a spotlight directly 






above. In addition to its great impor- 






tance in attracting attention from the 






street, lighting in the display and sell- 






ing zone compels attention and adds 






interest when one is inside. 










Spotlights and some fluorescent case 


lighting left on for nighttime display 






is a kind of low-cost advertising which 






has the advantage of creating impres- 






sions first hand, in three dimensicns, 






and in color. When the store is open 






these advertising impressions are cre- 






ated at a time when customers are in a 






position to act immediate!y on impulse. 
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DECTORATIVE 
UGHTING 
7 


yh 
vit 


PARKING LOT 
UGHTING 


STORE 
DIRECTORIES 


Perhaps the most important movement in me! 
chandising during recent years has been the sub 
urban shopping center. Early centers were usually 
relatively simple strips of stores in which the super 
formed the Today the 


market often nucleus 


emphasis is on large regional shopping centers de 
signed to meet practically all shopping needs. A 
large proportion of new construction has been in 
shopping centers and today some cities are finding 
that there are more stores than justified by the 
This has 


population aused numerous failures in 


Regional shopping centers may have 


stores so that guiding customers becomes an important 


Store Directories 
Directories may take many f 
standard production enclosx I igT 0 ve a 
built effect. Lighted internal] 


formance and adequate legibility down 


Store Lighting—1906-1956 


BUILDING 
FLOODLIGHTING 


Shopping 


Centers 


ENTRANCES 


shopping center ventures and has led to keen com- 
With the in- 


crease in night shopping, lighting is assuming in- 


petition between existing centers. 
creasing importance in serving the varied require- 
ments as outlined here 

To meet the competition of shopping centers, 
older downtown areas are finding it necessary to 
provide better facilities and greater attraction. 
Lighting-wise, many of the considerations in shop- 


ping centers also apply to such areas 


doe" *eeKe 


or more 


consideration 
orms; shown here is one suggestion using 
listinetive custom 


these give good per 


Pylons Where a shopping center is 
located next to a high-speed highway, it 
is necessary to provide ideatifeation at a 
sufficient distance to enable people to de- 
cide to stop and reduce speed before they 
reach the entrance. Assuming an inter- 
nally lighted sign, letter height should 
be one foot for every 600 feet legibility 
distance. Exposed lamp type signs also 
apply. The 1l-watt S14 enamelled sign 
lamp and the 20-watt flashing sign lamp 


are popular types. 
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Parking Lots The trend in parking lots has been to 
provide about one footcandle, although today there are 
several lots being lighted to two footcandles, and a few at 
five. The safety, convenience and sense of well-being are 
important factors in attracting customers and encouraging 
them to return. 

As to technique, one popular system ha 
conventional street lighting equipment. As 
source, incandescent lamps provide good control of light and 
excellent appearance of colors of people and automobiles 
Because of their long life and high efficiency, mercury lamps 
have been widely used. Although color-improved types seem 
to be preferred to straight mercury, color effects are not as 
widely preferred as with undescent. Fluorescent street 
lighting equipment is becoming more popular, again because 
of long life and efficiency, and because glare and distraction 
are reduced over smaller, brighter units. 

All the above systems provide fi asy maintenance from 
a ladder truck, since mounting |! | are in the range of 
from 25 to 40 feet. On the ! and, from the appe 
standpeint, several objections ve been raised 
relatively large number of poles is required 
inits are down close to one’s : 
tract considerable attention from show 
Third considerable trenching is required 


1 


possibility of damage t 


the number of poles 

The above consider 
interest in using tall 
a suitable number 
descent sometimes mer 
advantays 


a 


where they do not detract from s 


w poles are required so 
luttered 
he pole 1s 3 1 bl place for attraction 
levices and because of their high { ing these can be 
seen at great distances from tl 
d Less trenching is required because wiring has t 
taken to only a fe 
Maintenance is somewhat higher than for the other sys 
tems. Ilowever, this can be minimized by a group relamping 
plan. Based on about 600 burning hours per year, lamps can 
be replaced annually and fixtures cleaned at the same time Filament 


Mercury Floodlighting 
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Entrances 


Building Floodlighting 


na 


| 
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ve ~«# 


Decorative Lighting 


ent 


Decorative 
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uest for O)ratity 


= 


in Office Lighting 


“Quest” is aptly descriptive of the office lighting ficld 
Throughout the life of this Society, those interested in office 
lighting have from the beginning sought out the principles of 
seeing, have engineered improved equipment, have established 
more comprehensive recommendations. As the history of these 
accomplishments is read or recalled, there comes the realization 
of how early the objectives were defined of how tremendously 
their interpretation has been enlarged. For the future — there 
is still much left 

In the instance of office lighting, the historical trends and 
progress are quite naturally measured against the new Recom- 
mended Practice of Office Lighting (1956). This Practice repre- 
sents the Society’s current summary of knowledge, practice and 
recommendations. It provides a comparative measure for the 
past 

Altogether this new Practice was under study by the Com 
mittee on Office Lighting for eight years. Much of the final com- 
pilation, however, was done within the past year, concurrently 
with the research for this review. There were striking similari 
ties between the interpretations of objectives, the definitions of 
problems, yes, even between the personal opinions and conten- 
tions that were presented to the current Committee and those 
that are to be found in the earliest literature of the Society 

Echoing down through the years, and a paraphrase of many 
a recent comment in committee deliberations, are these remarks 
of the Society’s first president, L. B. Marks 


oe There is perhaps no question that is in need of more immediats 


attention than . that unshaded or inadequately shaded lamps are the 
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GENERAL DRAFTING 
OFFICE ROOM 
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CEILING 


PRIVATE OFFICES 
WALL BRACKET 








Figure 1. Equipment used in Consolidated Gas Company offices, Baltimore. 


rule rather than the exception. ... The practice of placing 
lights of excessive brightness within the ordinary field of 
vision is so common as to cause great apprehension 

(ana . Much of the trouble due to this cause would be 
removel if the light sources were concealed and the illumi- 
nating power from them was derived from reflected rather 


than from direct rays.” 


That was expressed in 1906! The principles of 
good lighting practice as we know them today were 
expounded by a few of lighting’s forefathers, 
though they must have felt sorely limited by the 
means available to them. 

To orient the contemporary reader as well as 
those who may peruse these notes in the years to 
come, a review of the sources and equipments in 
common or advanced practice when the Society 
was founded seems in order. Gas was in wide- 
spread use. Kerosene lamps were not uncommon 
and were held by some vociferous proponents to be 
the only 
Electric ares were being used in increasing num- 


“artificial” sources without harmful rays. 


bers outdoors and were being applied in a limited 
way indoors. Mercury and other gaseous discharge 
sources had been introduced. Incandescent lamps 
had been in use for over a quarter of a century. 


They 


efficiency and durability by 1906, and were being 


were undergoing marked improvements in 


produced in larger and larger sizes 
As with many a new invention, however, the 


methods of application of the wonderful new 
source were as often as not related to its predeces- 
sor. Even as the new automobile came equipped 
with a socket for the buggy whip, so the new incan- 
descent lamp was used upright like a candle or 
other flame source, and even had a “candle-cup” 
under it 


But the quest for quality had already begun — 
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perhaps from dire necessity, considering the cir- 
cumstances of close office work and the prevailing 
conditions. Probably the first solution was from 
the office worker himself. His eyeshade was stand- 
ard equipment in 1906 and was even more impor- 
tant than his black sateen sleeve-protectors. Illu- 
minating engineers, however, were early seeking a 
means to office lighting comfort less primitive than 
this 


In the area of suitable for offices, 


activities (from the vantage point of fifty years 


“quality” 


later) in 1906 are more accurately described as 
groping rather than searching. But again we come 
up with the fact that many of today’s concepts 
were firmly held by the early pioneers. The im- 
pression of many of us is that “brightness engineer- 
ing” is a rather new concept. It may prove discon- 
eerting, but interesting anyway, that these state- 
ments were made in the review of an early installa- 
tion: “Footeandle is absolutely meaningless to the 
layman, and expresses a vague idea to the average 
architect and engineer. Illumination (is) re- 
ceived by a surface. The apparent brightness . 

of the surface as seen by the eye depends not only 
upon the amount of light falling upon the surface, 
but upon the amount of light which the surface 
reflects to the eye. . . . Result that we are after is, 
therefore, the intensity of illumination received, 
multiplied by the coefficient of reflection of the 
surface illuminated.” So say we all — now! 

With regard to quantity recommendations, even 
these far-seeing men seem to us rather naive. Said 
they, for office desk use “the intensity should not be 
less than two footeandles nor more than three.” A 
speaker at one of the first meetings of the Socicty, 
in tackling the problem of quantity admitted that 
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few instances of inferior measurements had come 
to his attention. He recommended that the subject 
be given the same consideration and experimenta- 
tion that it had received in street and road lighting. 
He quoted one “authority” that 10 meter-candles 


should be minimum desk illumination and that 


50 meter-candles represented good practice. The 
levels in the Library of Congress varied from 0.25 
according to his information 


Another 


halt lle-foot for street 


to 1.87 candle-feet 


Yes, “candle-feet” is the orded 
reference suggested 
lighting, and one and a half for offices. Apparently 
the debate was launched early, which continues up 
to this da} m how much light is enough or too 
much 
Illumination levels liste 1956 
Recommended Practice are no 
‘urrent 1 lations, but 


nde d 


many 


erhaps less -omm«é 


t tor quality 1 Just iso! ited 


in nearly universal use goes on. The 


poor quality yhnien our early lead rs 


| a subject for education 
id-century readers, in 
on such 


, 
necetances 


surface re 
are, whether 
ars ago stem 
ms this way: “It 
light and how muel 
It’s worth breaking 
He seemed 
fundamer nearly 
has bot lirect and 
balance was 
ination 18 given 


. An 


of illumination deliv 


The 1906 and 1907 


Transactions are rich with 
Principles of good light 


expounded in many an ¢ irlv paper (ine 


references still apt today 
ing were 
wonders what contributed mo » the delay in 
their wider application 

factor ay ave been the 


light, and 


One contributing 
dearth of instruments for measuring 
more confusing still, a lack of knowledge of the 


chara teristics of the light sources at their eom 
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Figure 2. Wall brackets, 1907: (a) “Poorly designed 
bracket,” (b) “Well designed bracket.” 


mand. Even today, we are not all agreed on how 


to evaluat ymmtort and quality, and we have yet 


to produce an trument for measuring them. But 


when I.E.S. was young, our technical committee 
members were arguing about whether “lights weak 
in chemical rays are better suited to the eye than 
others It’s small wonder that refinements in 


application awaited the answer to such questions as 


these! Major advances in office lighting, as in every 


volved usually when predicated 


realize that the knowledge 


obtained thr these researches was duly 1 


orded and ¢ inated by the Illuminating Engi 
a high percentage of the 


More 


group of lighting practi 


neering Societ) “irst, by 


‘and fewer. recent- 


members 
ly it has 1 lained tor a 
n and application engineers to prac- 


tioners sal 


ticalize ves, even “popularize” advances as they 


come along. Throughout the years, the studies of 


LES 


had currently available, 


Committees, based on what knowledge they 

gave them their lead 
Currently, we do have an array of instruments 

for measuring the quantity of illumination, but 


was not the case in the early nineteen hun- 


dreds. Only a few seemed to realize the tremen- 
daylight and the 


of the differences in illumi- 


dous levels represented by 
relative insignificance 
nation being discussed for indoor office use. The 
shocked, dismayed, even 


majority were therefor« 


disbelieving when L. J. Lewison presented his 
paper “Intensity of Natural Illumination Through- 
out the Day,” at the second convention of the Soci- 
ety in 1908. With the equipment at hand, he had 
determined that daylight reached the astounding 
level of 12,000 footcandles. This was bewildering 
information. One can imagine the consternation. 
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Figure 


Cas-fired unit for “draughting rooms,” 


the asymmetric distribution shown. 


those 


used 
a S\ mpoa 


ustrations of 


temper any 
ia designs 
gas-fired 
ng rooms.” 
shown, and 


lity in Office Laghtina 


won the praise of gas and electric men alike, for its 
f 


undamental principles 


Only on rare occasions in 
recent years have there been instan 


cialized a technique 
Ing or 


es OL using so 
refined and spe for drafting- 
lieht in other specializes e areas, 
! procedures, for that 


Kor the most part, howeve es were 
quipped with a ceiling “shower” 1 quite ornate, 
| undoubtedly quit 


l 


poked out from the 


upant no 


were 1e\ 


rds fitted with 


led by a 


viring 


to be 


with 


Ssvstem 
in 1907 Mr 


ommended read 


s of early 


Pictur 


rhting installations are 


not available, if indeed 


eeu, 


the photograpl To 


permitted 


art and 
lighting available then many indoor 
shots. Among the actual installations described, 


Figure 4. Globe of light opal glass, known as ESB — 
Engineering Society’s Building glassware. 
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however. was the one the 


Order Division of the New Yo 


4 


International Mone; 
rk Post Office 


a local illumination of from two to four 
candles has been found by tended experien 


9 .- 2 
uired, one proposal recommended a s\ 


| 
‘ds with 16-candlepower |: 
lusters on the elling Instead, 
Coopel ewit mercury 
months’ use, 


mm Was measured at ‘eS, OF al 


installed. Afte 


oot andl s Some two » 10 > ooteandles 


thoucht I be enough for the work involves 
the output of the Cooper Hewitt units was ul 
that some six footeandles were obtained by th: 


time enough fixtures were provide 
uniformity 
Another early installation 
he Illinois Steel 
Keech designed 
Hoping for 1] 
nine months 


med. Wiping 


case 


rking conditions, 


+ ] 
was 1ns alle 


Marshall, with t al W. A. D 


conducted by 


Albert J 
Evans of Cooper Hewitt and 


phane. The object of the te o ascertain the 


variation and intensity r iu ato at various 


points throughout the a plane approx) 


EERIE OOOUC OE Cec ereE 


In an excel- 
Mar- 


‘omplete details of every phase 


mately equal to a common desk le el 

deseribing this installation, Mr 
shall not only gave 
‘ted also quite extrava 
esult. A Mr. Thurlow 


} 


nenting on this 


of the installat 


newspaper 
“When I 

[ though and that 
We have 


eporters, and their 


vas day light, 


omes in 


it must be noon! 
appear to have 
will appear 
sunlight.” 


mut 4.0 


Evolution of Techniques 


One ot 1 ets of a study of 


the history vuage or a light 
ing technique, is to re ze th ‘igin of current 
erges from 1 ‘ord. Ideas for 
nd application methods did not 
mporary mind full blown. 
grad ialls In- 
ples and r 
sight, gave 
‘hniques lor 
ation they cur- 
the ecireun 
y currently 
lighting practice 
¢ methods 
recognized, if limly, in very early 
esigns. 
iffuser shown Fig. 6 was 
llustrated in a paper published in 1907. It was 
reported as being a bit lacking in appearance fea- 
tures but excellent in lighting performance 
“with no placed lights, the illumination for writing 
r reading is as near perfect as j 
There’s an obvious resemblance between this unit 
4} 4 


and the many later diffuser-reflector combinations 











_ 
a 





Figure 5. Tungsten lamp, of 100-watt series type, run in 
series with the Cooper-Hewitt lamp for improvement 


in color. 
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Figure 6. Concentric diffusers with inverted cone 


alabaster globes. 
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principles of even the Parabalum ceiling of the 


1930's are here evident 





Figure 7. Indirect unit with hemispherical bowl coated 
inside with white enamel, outside is of brushed brass. 


nation, even by the so-called ‘indirect’ method, and 
the diffusion of daylight.” 

Today’s reader who encounters the voluminous 
opposition to indirect lighting in these early days 
is more than a bit perplexed. The following con 

nt, for instance, is pertinent in that it defined 
an important fundamental of comfort as we know 

en though it was expressed in opposi 

ere indirect lighting 

eiling is going to 

greater thi the brightness of the thing that 

is looked at! the bright ceiling kills the bright- 

the surface that you really want to ve 

the principal illumination should be on 

Another opinion was that “We have 

ed a plane of efficiency in artificial 

where we can afford that class of 

and the speaker added, “Even if it had 
advantages, but it does not.” 

As one reads the history of these early attempts 
to apply illuminating engineering to office lighting 
practice, he becomes aware of the tensions but also 
the enthusiasm of the Society pioneers. The re- 


searcher becomes aware of the errors of the time, 


but also the perspicacity of the leaders in many of 


the fundamentals. One is led to reflect that many 

errors still prevail, that in some respects 

made more progress in accumulating opin- 

ions rather than sharpening and deepening basic 

understandings. But of a certainty, there has been 
auspicious progress, too 

For instance, in 1908, the presentation of 


Augustus D. Curtis and A. J. Morgan before the 


Chicago Section, launched the “practical era” of 
et lighting. They noted that previous tech- 


were expensive, inefficient, usually too much 


so to be justified 
There were several important details in the tech- 


nique demonstrated by Curtis and Morgan, but the 


significance of their proposal lay in the combina- 
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Figure 8. Inverted bell shapes with configurated 


mirrored-glass reflectors. 


iptes to practi alize 


tion of the pring naire hgent 
ing. The 
the light 


the center ol the 


reflectors were designed to concentrate 


“on” the ceiling. The units were hung in 


room to further minimize losses 


due to absorption by the usually dark-finished 
walls. The 


mitted 


reflectors were fficient, durable, per- 


and thorough cleaning. They recog- 


Cas) 


nized, in their summary, that the ability to see 


details was the criterion for the effectiveness of 


the illumination, and that a bright, naked lamp in 
front of the eye hampered this ability, the level of 
the illumination notwithstanding 


The 


shapes 


bell 


mirrored- 


units demonstrated were inverted 


whic] ‘ontained configurated 


glass reflectors. Cireular and vertical corrugations 


were introduced into the reflector design to “throw 


rays without shadows” or to eliminate the stria 


tions that the then-clear lamps would tend to pro 


duce on the ceiling. The outer surfaces of these 


blown-glass pieces were coated with pure silver 


The completed reflectors were placed in a spun 


cognizance of 


brass casing. The authors took vas 


and electrical applications — and combinations 
“When gas is used a satisfactory lamp is the high- 
When 


tricity is employed, the tungsten lamp proved ex 


burner elee 


grade incandescent-mantle 


cellent for the source of light ed 
When the Society 


senting a “Progress Report” in 


launched its 
1911, it was noted 


eustom of pre 


} 


that there was a growing tendency toward the use 


of indirect lighting, and especially of semi-indireet 


Prismatie glassware and dense glass _ reflecting 


bowls were illustrated. In the years just prior to 
World War I devoted to 
phases of illumination than to office lighting in the 
published record, but the quest for quality con 
Fixture design yielded more 


Was other 


more spac 
tinued all the same. 
to the requirements of efficient and economical illu 
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ted the current recommenda 


mination, and tle: 
Meaningless 


tions of the illuminating engineer 


faded from the picture 


Though not specifically connected with the quest 


ornamentatio1 


for quality in offices, many papers published in this 


bearing on the quest. Basic 


period had a strong 


information was obtained from the studies by Cobb 


on “Psychologieal Points Bearing on Glare,” by 

Black on “Artificial Illumination as a Factor in the 

Production of Cravath, on 

“Lighting of Small Rooms.” 
Perey W 

“Vision as Influenced by 


reporting basic 


Discomfort,” and by 


Another fundamental 
paper ol Cobb was of dual importance 
This was Surroundings,” 
data developed under carefully 
controlled laboratory conditions. It demonstrated 
that the eye does choose to function best in a bal 
Such a 


Was 


anced-brightness environment paper 


more valuable than a whole volume of the quasi 
factual reports which had been the previous foun- 
dations of office application thinking 
Before leaving the record for this period, it is 


nteresting to note T. W. Rolph’s recommendations 
1912) for 
phy and in a 
] 
i 


quality lighting equipment. In philoso- 


tual values, they are startlingly simi- 


ar to some most respected todav 


Despite the country’s preoccupation with “wind- 
ing up the watch on the Rhine” and supplying our 
doughboys over there, the quest continued during 
World War | 
directed search than the groping of the previous 
Actual installations were put in for study, 


Happily, it was now a much more 


decade 
and the Society’s Transactions duly disseminated a 
growing literature the guidance of those to 


Illumination levels still ranged up to about 


for 
come. 
5 footcandles, but office lighting practice aiming at 
improved quality met with wider and wider accept- 
ance 

Most mid-century engineers are born and raised 
with a full appreciation of the advantages to a 
lighting installation of high-reflectance light colors 
for walls and ceilings (to say nothing of other sur- 
faces). So it may seem odd to find that it was big 
news in 1917 that more light could be obtained on a 
desk using light cream rather than “green” walls, 
and that an “ivory white” ceiling raised semi-in- 
direct desk illumination 11.6 per cent; further, if 
per 


the walls too were cream, the increase was 31.7 
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1000-watt floodight lamps mount Ol pp of the 
eye level, in a parabolic aluminum 
directed at the « 


nstallations wet hardl , of 


would term modern 
silver bowl lamps 
‘s, but not 
ere Was a grow 
inate the high 
high level in 
he subject for 
nvention, and 
starts ad a tre nd towara a yrwhl ehts” of 
s. Installations stemming from this 
ission are now quite easily recognizable 
current practice In one in- 
ered bowl lamps wert 
square coffers 


the lamp 


Result: 


Modern 


ing data 


‘razy” 
es proved 
thods. In 


¢ a ceiling of 


aluminum 1} he form of three large 


parabolic in section, with a succession of 
along the 1 and shielded from 
only one of a number of experi- 
. mI have seemed fan 
me. But they provided, as nothing 
‘tical, usable techniques to solve the 
qui lity 
nental installations revealed, for example, 


hination of direct and indirect lichting 
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resulted in more comfort than did totally indirect, 

and had fewer shadows than a totally direct in 

stallation. It was further shown that louver shield 

ing of the direct luminaires was more comfortabl 

to view than diffusing glass. In one instan 

direct ‘ove lighting was 

louvered direct luminaires t 

mination level of 30 foot 

Another step in 
brightness 


eiling 
. ‘ tam | ital 
was a Stamped metal 


ple to reduce thi arabol 


prine}| 


tour. 4 aluminum paint enabled 
parabolic sections to direct the light from indi 
luminaires downward instead of toward 
All this was “B. F 
The fluorescent lamy 
he illuminating 


lowe r-brightness-sur! 


. 
zable Ina 


ination lev 


= 
Pe ore tl 


panels bene: 
had already shown that the diffusing glass ene 
sures first employed, were little, if any, bette: 
bare lamps. A luminaire output of about 
cent was considered to be a reasonable efficiency 


currently 


The forerunner of the popular large 
area surface units was also installed in 1941. It 
consisted of a custom-built, large area, luminous 
element concealing fluorescent lamps and was so 
installed between large beams and ducts that the 
luminaire appeared to be part of the building. An 
illumination level of 75 to 100 footeandles was pro 
vided. 

In this period most good fluorescent installations 
provided about 50 footcandles, and the use of con 
tinuous rows was becoming popular. It was also 
about this time that the 45-degree layout was in 
troduced for experience 


drafting rooms. The 


gained from the numerous troffer installations 


which had now been made, showed that the closer 
the spacing between troffers, the more comfortable 
the installation was likely to be. This gave lighting 
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engineers a new outlook They ould now provide 


higher illumination le\ kout dik. mtort, mm 


tead of be} fooveandles as 
vith filament 


Progress 


understandi 
tarted a contr 
ay. On the one hand it was 


ntroduc: luminous 


eal solut 


roo? 
‘ONSITE red 
lumi- 
ecessor 
neared ove 
f a four-! 
| ’ } a) 
element alum 


ive fluoré ~~ 


First Recommended Practice 


ber 1942 the first L.E.S. Recommended 

’ Office Lighting was published in ILLv- 

NATING ENGINEERING. Prepared by the Commit- 
tee on Lighting Practice, the new Recommended 


Practice was so well written that much of the 
material is still employed in the current edition. 
Profusely illustrated, it showed a good cross sec- 
tion of the types of lighting in use at that time. 
Included were illustrations of a drafting room with 
an installation of fluorescent troffers in a saw-tooth 


ceiling so oriented that the troffers were almost 


completely concealed from the draftsmen’s view, 


large area units, parabolume ceilings with indirect 
incandescent luminaires, and a method of trans- 
lighting to simplify tracing work in drafting 
rooms 

World War II limitations tended to slow prog- 
ress on office lighting although the war did stimu- 


late the use of fluorescent lighting in war industry 
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Some 
Current 
Office 
Lighting 
Systems 


Direct-indirect 


(40T17) louvered luminaires mounted in 


two-lamp 


tandem are suspended 16 inches from ceiling (50 ft-c). 


non, and 


r 200 f 


illation 


lamberts 


100 footlamberts 


on fortabl 
bodie 
doors. 
inimize 
these sur 
ntroduced 


vid 


nro 


and many varia- 


with aluminum, 


yooden louvers be 


pes of 


Second Recommended Practice 


hae 


J ily 


The revised Recomm« 


Lighting published in 
Lighting Practice pr 
Lighting. It 
hensive section on daylighting tec] 
1942 Practice 


etrie 


nared 
pared 


Office included -ompre 


niques and con- 


and refle 


ularly tT 


trols t] the 
lighting part 
1942 
illus 
importance of light « 
linolet 
er cent was readily 
Navy 
‘um desk top having 
Although isola 
been reported, actually it was not until about 
that 
Continued improve 
methods of 


shielding and 


1 oceurred since 


trend toward higher nation levels em 


The 
phasized thi lesk tops, and by 
of 
he 


gray 


flectance 
In 


on a 


1949 desk grade im with a r 


fact. t 


available 


U. S Department standardized 


() ner cent reflectance. 


ted exam if luminous ceilings 


nls S 
I 


nave 


1949 that they became available in a form 


ade common usage practical. 


ments in diffusing materials, installa 


tion, and the addition of 


accessory 
acoustical devices over the years up to the present 


have in 1 their popularity to a point where 


‘rease¢ 
such installations are commonplace. Mass produc- 
tion techniques have decreased the cost of luminous 
eiling installations, and economies were also real- 
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Parabolic aluminum troffers combined with luminous 
panels (100 ft-c). 


ized with the elimination of the need for a sus 


pended opaque ceiling to conceal ducts, ete. 
The luminous ceiling seemed, in some respects, 
to answer the lighting engineer's dream of a uni- 


form low brightness source that enabled him to 


provide high illumination levels without discom- 


fort. His quest for quality was not, however, to be 
fulfilled that easily. Like his earlier lighting “tools” 
he found that it had to be used with discretion and 
within limits. Furthermore, the architect’s esthetic 


requirements demanded more variety and versa- 


Acoustical baffles and air-conditioning outlets with lumi- 
nous ceiling of acrylic plastic panels (75 ft-c). 
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Plastic coffers, four feet square, mounted 24 inches 
below slimline lamps on 18-inch centers (50 ft-c). 


tility than the luminous ceiling offered. 
This led to the development of the currently 
These 


are available for either recessed or surface mount- 


popular large area luminaires. luminaires 
ing and are generally provided in 1 by 4-foot, 2 by 
4-foot, 4 by 


may be installed individually or butted together to 


4-foot, and 2 x 2-foot elements which 


form elements of any size desired. They may be 


provided with louvers, glass, or diffusing plastic 


bottoms. 


Concurrent with the increased popularity of 


Vinyl plastic luminous ceiling with acoustical 
(75 ft-e). 
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Some Current 
Office Lighting Systems 


Plastic louverall ceiling in a private 


office (75 ft-e). 


Deep wooden louvers, 12 inches square, 
9 inches deep, one inch thick, tinted 
light green, are used to conceal 96T12 
slimline lamps on 24-inch centers, 20 
inches above the louvers. Downlights 
are used in the window alcove; port- 


able lamps for accent. 


Standard fixtures provide custom effect 
with two 2-foot by 8-feot luminaires 
each side, one 2-foot by 6-foot each 
end on short stems. False ceiling in 
the center adds to the effect. Four 
TI2 fluorescent lamps are used in 
each unit, with 200-watt silvered bowl 


lamps in the downlights over the table. 
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In three continuous rows, semi-indirect 


luminaires are suspended 24 
from single-stem hangers. 


uses 10-watt 


inches 
Each 


fluorescent 


four white 


lamps (75 ft-e). 


luminous ceilings and large eler 


area 
were notable advances madi 
of the 


to improve 


lighting from installations of ¢ 


fluorescent luminaires Si 


le panel | 


were reduced, tighter loi 


ployed, and prismatic glass and 


lenses were developed to provid 


‘tions. A 


Zing 


brighti 
In all viewing 
the 


dire crowing 


need 


for mini 


in somewhat great 


St 


and indirect fluorescent but 


toward lowe 


the use of all types of 


suspended lumin 
(ine I 


earliest types of 


fluores 
naires for offices was combined with one « 


in 1951 


recent fort of lighting 


plasti 


*U elare 


nents 
the quality 
onventional 


yrrightnesses 


ver shielding was en 


troffer 


ess control 


awareness of 


resulted 
mi-indirect 


the trend 


r ceiling heights has tended to decrease 


aires, 


‘ent 


lumi 


f the 


most 


when a luminous 


there 


Corrugated aluminum ceiling 


the troffers (two 
F96T12 lamps per unit) are shielded 
with deep Alzak 
with low-brightness 

glass (60 ft-c). 


with 


troffers. Some of 


aluminum louvers, 


others prismatic 


day in 1922, Dr. Bell 


progress in 


Louis took a backward 
glimpse, and summed up lighting to 
that point with these words: 


convention 


from which, 


es, valuable 


there is not 


have taken 


wares 
materi 


rces has risen, has the nece ssity 


the cost of 


efficiency, become im 


esent moment, we are just at the 


ph ise 


the abandonment many of the 


tavor forms 


Dr. Bell’s summary, if delivered in commemora- 


eiling was installed in the spaces between rows 


of troffers. In 


GO of the 


this instance the 


100 footeandles, ai 


troffers provided 
1d the luminous ceiling 
served chiefly to 


reduce the brightness 


difference 
between the troffers and the ceiling. 


On the occasion of the Society’s fifteenth birth- 
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tion of the Society’s fiftieth anniversary, would be 


in many areas of office lighting know]- 
would 


| miss the mark in many others. Much 
omplished. Much needs yet to be done 


appropriat 
has been ac 
in the “Quest for Quantity and Quality Lighting 
n Offices.” 
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lamps. In addi 
I 
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the country 
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the art 
eriod in 
horseless 
sources 


orms tf 


al result 
1924 The Inter 
ommended 


Illumination re 


reet lighting, with the 


national Comn 


in internatio 


findings to be presented at the next meeting of the 
About the same time, tl National 


Comm1ss101 


Street Lightinga—Then and Nou 


STREET LIGHTING 


Vien and Wow 


Bureau of Standards requested the cooperation of 
the Illuminating Engineering Society in the devel- 


? 


opment of a circular on street lighting 


1.E.S. Committee Formed 
With this encouragement, in January of 1925, 
the Council of the Society voted to organize a com- 
‘eet lighting. Composed of representa- 


tric services laboratories, 


companies, 


electrical manufacturers, municipalities. universi- 


ties, and consulting engineers, this committee pub- 
pamphlet in 1928 as 
1930, it 
Since 


lished its first street lighting 


the “Principles of Street Lighting.” In 


published the first “Code of Street Lighting.” 
that time, this committee of the Society has been 
ontinuously active in providing up-to-date recom- 
mendations for the design and installation of street 
liehtine Systems 


The importance of this L.E.S. service is shown in 


a 1949 survey of the Edison Electric Institute indi- 


ating that more than 90 per cent of the companies 


reporting used the So lety's recommended practice 


their own street lighting lavouts and 


as a basis for 
recommendations. Reports from many American 
ities indicate that new street lighting systems now 
being installed will equal or better the I.E.S. ree- 
ommendations, and several cities can now report 
that all of their streets have been lighted to con- 
form to the latest American Standard Practice for 
Street and Highway Lighting. 
This wide acceptance of I.E.S. recommendations 
lemonstrates a unanimity of opinion that was lack- 
ing when the Society’s street lighting committee 


first met. In its initial report, the committee said, 
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Historical Development of Electric Lamps for Street Lighting 


A summary of the 
Descriptive material on the older 


ind Re id 


sources 


Harrison, Ha is 


Lamp Description 


Arc 
Open carbon-arc 1879 
Enclosed arc 1893 
Flaming arc 
(Open) 
(Enclosed) 


Magnetite (d-c series 


uminous arc } 1904 
Filament 
Carbonized bamboo 
Carbonized cellulose 
Metallized (GEM) 
Tantalum (d-c multiple circuit) 
(brittle) 


Drawn-tungsten 


1879 
189! 
1905 
1907 
19it 
1913 
1930 
1915 
1950 


Tungsten 


Mazda C (gas-filled) 


Mercury Vapor 
Cooper-Hewitt 
H400-Al (formerly A-HI) 
H400-E! (formerly E-H1) 
Sodium Vapor 
NA-4 (10,000 lumen) 
NA-9 (10,000 lumen) 


Fluorescent 
FIOOTI2/CW/RS 


“It became apparent at the first meeting of the 
its members entertained divergent 


The 


Committee has therefore addressed itself largely to 


Committee that 
views on the fundamentals of street lighting. 
the task of self-education in street lighting, hoping 
thereby to reconcile the more divergent views and 
to approach a consensus of some of the fundamen 
tals underlying street lighting design.” 

There is little doubt that some of this divergence 
of opinion could be traced to the rapid develop- 
ment of new and improved light sources and the 
that different 
suited to practical application at any one time. 


attendant fact many sources were 
The history of the development of these sources 
and of their application is the history of street 


lighting 


Oil to Gas to Are 


The first systematic street lighting made use of 


oil lamps. While there seems to be no record of the 


“where” or “when” of this initial application of 
artificial sources of light for the illumination of 
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improvements that have be 
may 


McGraw-Hill, 1930 


Lighting Service 


en made in electric street-lighting sources. 


be found in “Street Lighting Practice,” by 


Rated Life 


for Street Initial Lumens 


Per Watt 


Daily Trimming _ 


Weekly Trimming 4.7 


12 Hours 8.5 (d-c multiple) 
100 Hours 19 
100-350 Hours 10-20 


(a-c series) 


9 

10 

14-20 (varies with lamp size) 
10-20 

16-21 

16-20 


1350 Hours 
2000 Hours 
3000 Hours 


Indefinite 13 
1500 Hours 35 
6000 Hours 38 
3000 Hours 50 
5000 Hours 50 


1350 Hours 50 
2000 Hours 56 
4000 Hours 55 


7500 Hours 52 


streets, in July of 1895, the city of Washington, 
D.C 

Baltimore, Maryland, was the first city in Amer- 
1816, the Gas 


Light Company of Baltimore was founded to manu- 


, Still had 800 naphtha or oil lamps in service. 


ica to have gas street lighting. In 
facture gas for street lighting and general use, and 
the 


during the following several years. Soon after this, 


lighting equipment was installed on streets 


the use of gas for outdoor lighting became general. 


As several cities claim the first electric street 


lighting systems, it is difficult to select one for the 


nonor 


that 


Nevertheless, it is fairly well established 
arbon-are lamps were installed in the public 
square of 1878. A feature 
article in the Cleveland Leader of July 22, 1896, 


recalled the earlier installation: “Twenty lamps 


Cleveland, Ohio, in 


were hung about the square and a great crowd 


gathered to see the display, many wearing smoked 
glasses in anticipation of a blinding glare.” 

The Leader article further reported that in 1881] 
four steel masts, one 256 feet high and the others 
almost as tall, were erected to carry crowns of are 
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lights. But by 1893, because of their obvious in- 

efficiency for street lighting, three of the towers 

had been removed and the remaining one cut down 
100 feet 

that many cities installed carbon 

lamps on towers from 90 to 165 feet high dur 

the next few years. While most of these towers 

emoved from service by 1918, the 


Texas, is still lighted by “art 


om 165-foot towers. On the theory 

er to light a large area with one to 

t street hghts in hilly, undevelop: 
where streets were unpaved and travelling dan 
verous, Austin erected 31 of the 165-foot towers in 
1895. Each tower supported six are lamps. The 
S later replaced with filament lamps, 
hich, in turn, surrendered to 16,000-lumen mer- 
ury vapor lamps. Twenty-seven of the towers, 


each bearing six mereury lamps, are still in service 


Edison’s Contribution 


ae « bs It is possible that the first ‘ al demonstra 
tion of the carbon filament incandescent lamp was 


lan ps 


Figure |. Gas lighting, flat-flame or with mantles, is 


or 


almost a symbol of the era fondly referred to as “the ilso the first use of electric filament 
turn of the century.” It was, however, only one of the street lighting. A description of Edison’s public 
numerous light sources in use for street lighting in 1906, demonstration at Menlo Park on New Year’s Eve 
The gas light shown is the original unit installed before 5000 vemested that come 68 lame wore mounted 
the War Between the States, still in use in Atlanta, ‘ _ z Tee : 


Georgia. Plaque commemorates the Old Guard Battal- 


on poles in the laboratory grounds and along adja 


ion of the Confederacy. 


- 
= 
a 
id 
- 


- 
‘ 


itt! 
it Ra 


is 


Figure 2. In Chicago acne, some 5500 Figure 3. Horse-cars made their way up Yonge Street in 


gaso'ine lamps such as this were in street Toronto, Ontario, by the light of are lamps. Picture is of 
I 


lighting service when LE.S. was young. the first arc-lamp installation in Toronto, in 1890. 
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Figure 4. 


Early electric sources were frequently mounted on very high towers, a height of 


250 feet being not unusual. Twenty-seven such towers in Austin, Texas are still in use but 


the ares have now been replaced with six 


Flint, Michigan, in 1899, installed a unique fila- 
ment lighting system of thirteen iron arches, each 
bearing 50 lamps of various colors, to light its main 


street. The arches remained in service until 1917, 


when they were superseded by a new boulevard 


lighting system 
Interest in gas lamps for the lighting of streets 


received new impetus in 1885 with the development 


Figure 5. Another method of street 
lighting 50 years ago. Thirteen iron 


arches, each bearing 50 lamps of vari- 





ous colors, illuminate the main street 
of Flint, Michigan. This system saw 
service till 1917. 


ARY 


16,000-lumen mercury vapor lamps per unit. 


of the Welsbach incandescent mantle. The gas 
mantle made possible a lamp producing 60 candle- 
power compared to the 20 candlepower produced 
by the flat or open flame. Both used approximately 
the same amount of gas 

In 1906, the magnetie direct-current luminous 
are lamp made its first appearance as a street light 


source 


Producing a comparatively steady light, 
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Figure 6. Magnetite Arce lamps saw wide service for 
street lighting for many years. In residential districts 
they were often suspended from beautifully wrought 
iron poles; sometimes single units, frequently as double 
units or in clusters. In the business districts they were 
hung on wire in the center of the street, suspended from 
arms on telephone poles or mounted high on special 
posts. Are lamp street lighting was in use in some 


communities well into the thirties. 


than the previous incandescent lamps and was 
ivailable in a variety of sizes. About 1908, some 
ommunities began lighting their business districts 


h strings of incandescent filament lamps sus- 


pended across the street at frequent intervals, an 


nstallation technique described at the time as “not 
only decorative, but also produces a fairly uniform 
illumination throughout the business section.” 
During the next few years, the cluster type of 
street lighting post began to appear in many busi 
ness areas. In December of 1910, Atlanta, Georgia, 
elebrated the lighting of the “Brilliant Lights of 
Atlanta’s Great Light Way.” The Atlanta Geor- 
gian News of December 15, 1910 devoted the entire 
front page to photographs and descriptions of the 
new street lights and the plans for the celebration 
Toronto, Canada, was one of the first large cities 
to replace their are lights with filament lamps. 
According to a report, “On November 1, 1911, the 
1,700 are lamps were replaced by a unique and 
elaborate street lighting system consisting of cylin- 
drical lanterns mounted at a height of nine and 
one-half feet above the ground. All main thorough 
and business sections were provided with 


ares 
both sides of the streeet spa ed 100 feet 


lamps on 


apart.” 
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Figure 7. An historically important event in street lighting practice 
was the installation made in Milwaukee in 1916; its design was 
preceded by the most extensive, detailed study of street illumination 
which had so far been undertaken, and it represented one of the 
earliest designs based on scientific data. Distinguishing feature of 
the system was the use of refractors for calculated control of the 


light, together with high mounting heights. 


To give some idea of the numbers and varieties 
of sources in use at this time, it can be reported 
that on July 1, 1915, the city of Washington, D. C., 
had in operation some 10,000 gas mantles, 1,000 
electric ares, and 6,900 electric filament lamps. 

The Panama Pacific Exposition of 1915 turned 
San Francisco’s Market Street into a path of gold 
with a spectacular street lighting system. Orna- 
mental poles, 10 to 12 feet high, with underground 
service and close spacing, supported moderately 
high wattage incandescent lamps enclosed in yellow 
tinted glass globes. This was the first consideration 
of color in street lighting. 

The year 1915 also marked the introduction of 
the gas-filled tungsten filament lamp, with its high- 
er efficiency and whiter light. The gas-filled lamp 
made production of higher wattage filament lamps 
economically practical, and new street lighting 
luminaires, globes, and refractors were designed 
for these larger sources. 

A most significant milestone in street lighting 
practice was the first installation based on a scien- 
tifie study of the subject. This occurred in Mil- 
waukee in 1916. Prior to 1914, little, if any analy 
ses were made of actual requirements in the instal 
lation of a street lighting system. The Milwaukee 


system was preceded by the most extensive de- 


tailed survey ever undertaken, with a comprehen- 


sive report covering requirement-analyses being 


Figure 8. One development which saw 

wide service was the use, singly or in 

clusters, of the tungsten-filament lamp 

with radial wave reflector. The instal- 

lation here is with 60-watt lamps on a 
high ornamental iron pole. 
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adopted by the City Council in September 1915. A 
distinguished feature of the system was the caleu- 
lated control of light by means of refractors, which 
decreased the light directly below the luminaires 
and increased the light at points between adjoining 
luminaires. This was aided by high mounting 
heights, which also minimized the glare and blind- 
ing effect. The system in many respects complies 
‘American 
Standard Practice for Street Lighting,” 


larly as to mounting heights and light distribution 


with the requirements of the present 
particu- 


patterns 


Street Lighting—Then and Now 





Figure 9. Hartford, Connecticut has a long history of 
forward-looking street lighting planning. This was new 
in 1914; twin unit with two 6000-lumen lamps in ala- 


baster globes mounted on cast iron post, 14% feet tall. 


Figure 11. Some variation of the alabaster bow! unit, 
with a single unit (below), or with a multiple cluster 
(right), was a familiar street sight during the twenties. 
They may still be found in some communities, but 
no longer with the 60-watt incandescent lamps first 


employed in them. 
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Figure 10. Though concrete poles had their start around 
1910 (with ball globes), they were frequently used with 
the harp-type fixture shown, about 1918. The lamp is 


low-wattage incandescent. 
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Figure 12. Three men and a_ boy 
cleaning street light globes, June 1919. 
Note the 


lamp used in these units. 


low-mounted low-wattage 


World War I interrupted most street lighting 
programs in 1917, but about 1920 construction 
seemed to get back into full swing. Many new in- 
stallations were made in business districts and 
newly deve lope d subdivisions using a taller, slender 
standard with the lamp enclosed in a rather simple 
globe or lantern. It was in the early twenties that 


many utilities and municipalities began to replace 
their electric are systems with the more economi al 


incandescent filament lamp 


I.E.S. Tackles Street Lighting 


As mentioned above, it was in the 1920's that the 


Illuminating Engineering Society added the light- 


ing of streets to its technical investigations with a 


possible code of recommendations as a goal. The 
first report of the Society’s Committee on Street 
Lighting, in 1926, deseribed the committee’s at 
tempt to develop a system for evaluating the effec 
tiveness of street lighting. The committee’s 1927 
report described the elements of effectiveness and a 
method by which individual installations could bi 
appraised. In 1928, the Society published “Prin 
ples of Street Lighting,” and in 1930, a “Code of 
Street Lighting.” 
During the period 1925 to 1930, many con 
munities installed high intensity “white way” street 
Most ot these 
systems used poles 20 feet or more in height, sup 
Many ol 
While 


most “white way” systems used high-wattage in 


lighting in their business sections. 


porting expensive ornamental luminaires 


the poles were heavy with ornamentation 


eandescent filament lamps, a few magnetite are 


lamps were still being installed 


Figure 13. Higher mounting (of the order of 30 feet) 


<—_~ 


EF CO. 


e.ecrric avTomoene 
SUPPLIES TEs a TUES 


During the early and middle thirties, improve 
ments in light sources and luminaire design led to 
substantial changes in existing theories of street 
lighting. In 1930, an improvement in gas-filled 
filament lamps made possible an efficiency of 20 
lumens per watt in the larger sizes. The first mer 
eury vapor lamp, rated at 400 watts, 1,500 hours 
life, and 35 lumens per watt, became available for 
street service in 1934. This same year, a 10,000- 


lumen, 50 lumen per watt, sodium vapor lamp 


and higher 


candlepower lamps (1000-cp) were a notable advance. 
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Figure 14. Street lighting engineers have conducted 
almost continuous studies over the years, in the devel- 
recommendations. 


opment of current street lighting 


The scale-model street shown here was one of 


methods of testing techniques. 


light 


recently 


luminaires were designed for these 


es, many of them incorporating the 
Alzak 


aay Alzak 


aluminum as a reflector. Even 


of the 


surfaces available to the lighting industry. 


O} ed 
efficient re 


remains one most 


fle ting 


Better glassware, both globes and refractors, was 


lesigned to reduce the glare of pendant type lumi- 


luminaires were created for 


heights, 25 to 30 feet or 


naires The new 
hicher 
W th 


mor 


mounting more 


their improved light pattern to produce a 
uniform pavement brightness, these units had 


a higher utilization efficiency and were easier to in 


stall and service than the designs they superseded 


Light and Traflic Safety 
this time, 1 


About 


aware of the 


nany people were becoming 


the street and highway 


seriousness of 
accident toll. One result of this awareness was the 
beginnings of investigations to determine the part 
good street lighting could play in accident reduc- 
tion 

During the 


Lighting 


Detroit Public 


miles of 


of 1936-37, the 


years 


Commission installed some 31 


improved street lighting. using the newly designed 
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efficiency 


thoroughfares 


high luminaires on sections of heavily 
where traffic 


Extensive traffie accident 


travelled night acci- 
dents were the greatest. 
studies were made both before and after this im- 
proved lighting was installed. Several reports 
showing the results of these studies were presented. 
See Transactions of the 1.E.S.. Vol. XXXII, No. 
10, December 1937 Lives with Light”; 
also Transactions of the I.E.S., Vol. XXXIII, No. 
8, September 1938 “Street Lighting and Safety.” 


The records show that the improved street lighting 


“Saving 


greatly reduced the number of traffic accidents and 
saved many lives 

Hartford, Connecticut, started a relighting pro- 
gram in 1936, installing improved equipment on 33 
miles of city streets. Comprising about 15 per cent 
of the city’s street mileage, these streets carried 
nearly 40 per Hartford’s traffic. On De- 
1947, the Connecticut Highway Safety 


cent of 
cember A 
Commission reported on the streets relighted in 
1936: “During the 10-year period, July 1, 1937 to 
July 1, 1947, there was a 76 per cent reduction in 
night fatalities, a 78 per cent reduction in night 
pedestrian accidents, a 71 per cent reduction in 
night injuries, and a 58 cent 


car-occupant per 


reduction in all types of accidents.” 


Pavement Reflection Studies 


In 1934, the Committee on Street Lighting of the 
Illuminating Engineering Society began a series of 
studies concerned with the improvement of pave- 
ment reflection. One of the first results of this was 
the paper, “Surfacing Asphalt Pavement for High 
Night Visibility” published in 1939. The informa- 
tion obtained from the reports of these studies was 
of considerable help in the preparation of the first 
Practice of Street Lighting” 
lished by the Society in 1940. 


complete revision of the earlier I.E.S. street light- 


“Recommended 


pub- 
This work was a 


ing codes. 

A new line of multiple service filament lamps 
rated in nominal lumens instead of watts was 
designed especially for street lighting service and 
1940 


abled utility companies to place their street light- 


introduced in These lumen-rated lamps en- 
ing rates on a lumen basis. Two types were avail- 
able: the standard lamp with a rated life of 2,000 
hours, and a group replacement lamp with a rated 
life of 3,000 hours. 
lamps were also made available. 

Throughout World War II, street lighting was 


Similarly rated series service 


at a standstill. Materials were impossible to obtain, 
and the only construction work permitted was that 
Blackout 
and dim-out conditions were either in effect or on 


necessary to maintain existing systems. 


a stand-by basis in most parts of the country, con- 
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A 


Figure 15. 


a vast majority of current street lighting layouts and 


recommendations in this year of 1956. Typical of cur- 


rent practice is the mercury vapor unit (A) in Hartford, 


Conn, and (B) in Washington, D. C., and the fluorescent 
street lighting unit (C) in Atlantic, lowa, and (D) in 
Hopkins, Minnesota. 





fronting street lighting engineers with new and 
urgent problems. The I.E.S. and members of its 
committees were kept busy cooperating with fed 


eral, state, and municipal officials in all phases of 


war-time lighting. 


Post War Recommendations 


Shortly after the war ended, the Street Lighting 
Committee submitted to Council a 1945 edition of 
the “Recommended Practice of Street and High 
way Lighting.” With a few revisions, this Recom 
mended Practice was approved by the American 
Standards Association and became, in 1947, the 
first “American Standard Practice for Street and 
Highway Lighting.” Among the new recommenda 
tions contained in the 1945 edition were greater 
mounting heights for luminaires, a minimum lamp 
size of 2.500 lumens, and the classification of lumi 
naires into five lateral light distributions 

The E-H1l mercury vapor lamp was introduced 
in 1947 and was followed shortly by street lighting 
luminaires designed especially for it. A trend to 
mercury street lighting developed rapidly in many 
parts of the country, and it gained momentum in 


JANUARY 1956 


1.E.S5. recommended practice is the basis for 
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when new developments increased the life 
both the E-H1 and A-H1. In the last few years, the 


quality of the characteristic blue-green mer 


heen improved by a oating of red 


nas 
phosphor on the ‘rior of the outer 
avail 
] , 


sizes, while regu 


The modified lamps have | ! nade 
$00.. 700.- and 1000-wat 


iry lamps are a 


from 100 to 1000 watts 


ar mer! 


Ing studies were nt 
Lighting Committee 


Detroit, Cleveland and 


would be 

eptable with the lamps and lumi 
Llowever, in 1952, a new hig! 
with improved low ten 


ombined 


tical and attractive 
first towns 
installation 
time i ; r omm inities 
with fluores 


DuSINess 


iminaires. Fluores or] n lumi 


fey 


es and systems o 


years 
ere 

million street 

n the T’nited States. and the proj 
10 million 


filament lam 


her estimates place the number of mercury lamps 
in service at 400,000, and the number of fluorescent 
units at from 10,000 to 12,000, not including those 
used for tunnels, underpasses, bridges, or viaducts 
It is predicted that 10 years from now at least one- 
half of the lumens provided for street lighting will 
be from gaseous discharge sources— either mercury 
or fluorescent lamps. 
During the past few years, the study of street 
» has been on more and more of a scientific 
basis. Reflecting this, the latest American Standard 
Practice for Street and 
lished in 1953 


in the classification of 


Highway Lighting, pub 


represents considerable refinement 
luminaire light distributions 
improved treatment of forestation relationship, 
expanded computation and design data, and more 
detailed techniques of measurement 

The new Standard Practice is now considered the 
primary resource for street lighting men. Typical 
from L. M 


Johnson, Commissioner of Streets and Sanitation, 


of many comments received is one 


Chieago: “Chicago has approximately 800 miles of 
lighting. 
installed 


ng I.E.S. recommen- 


rial streets for which it must provid 
the present plans thev will have 
improved lighting, mee 
ions and A.S.A. standards on approx mately 
miles or 42 per cent sin 
ran in 1947.” 


In 50 vears, street lighting has 


the present program 


eome a long way, 


ind the influence of the I.E.S. in street lighting 


ipplication has continued to grow. Today, new 


velonn ents in sources and appl ation te 


‘hniques 


coming at a greater rate and in greater num- 


ers than ever before ns apparent that the 


tstanding progress of 50 years is a sig 


ant but inadequat: on if things to 





50th Anniversary Issue 


issue ol 


cial commemorative 


and are available on order 
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a 


ighting 


during the last fifty years 


A, MOST FROM the outset lighting special 


ists both here and abroad expressed dissatisfaction 


with the appearance and the funetional « 
lighting fixtures for the home 


beauty and 


land aid “There 


designers in fixtures and 


amony 


shades but sO far. very - vantave seems Ti 


be taken of the opportunities vided. Fixtures 
obtainable are either direct copies or adaptations 
of old work. There is probably no branch of 
applied art in which the scope for pleasing design 


is SO noticeably neglected People Ot taste would 


welcome the appearance of food simple, moderate 


; 


priced fixtures, unpretentious in character’ but 
with some degree of individuality and distinction.” 
The same journal in 1937 went on to add, “Light 
ing fixtures are a matter which we all ponder and 
no wonder, for a trip through the electrical depart- 
ment of any large store is a depressing experience 
good lighting fixtures are obtainable so why 
are so many ugly ones offered to us? The true 
purpose of lighting fixtures —7.e., to give light 
seems to have been forgotten in a frantic effort to 
make fixtures decorative.” 
Throughout much of these fifty vears the specific 
installed 


performance functions of permanently 


fixtures have never fully crystallized for many 


reasons. Chief among these has been 
the | ( if how many 
room and 
wuld light and shad patterns be produc d that 


uniformity o l r wall and floor br ghtne s 


specifi vations that 
quantitat vely related to the values used in certain 
comparable visual 


ecommerce and industr vhere 


served 
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could meet 


appointed the “Commit 

xture Manufacturers” to 

answer. This Committee 

port “Tentative Code 

as essentially an out 

lighting fixture design 

when en f y the industry, would 
ring about product development improvement. It 
did not establish methods of testing lighting equip 
assign values of 


nent nor did it performance to 


them. It was essentially educational and was not 
accompanied by an action program 

Five vears later, 1927, committees of the Society 
and the Association of Edison Illuminating Com 
panies felt so keenly on this subject that they 
completed “Fixture Performance Specifications” 


which attempted to establish criteria for 


Both the lighted and unlighted appearance of the 
fixtures was taken into account 
} 


The evaluation of glare was appraised by direct- 


ly viewing the lighted fixture while also viewing 


one or more of five, six-inch diameter, inside 


frosted, erystal glass globes. Each was equipped 
with a lamp which ranged from 10 to 50 watts. If 
the discomfort sensation of the fixtures to be tested 
was no greater than the globe with the 10-watt 
lamp, the most favorable glare rating was assigned 
to the fixture. When the discomfort sensation was 
ereater than the globe with the 50-watt lamp, the 


tested fixture was not acceptable. Intermediate 
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values were assigned for comparisons that fell be 
tween the 10- and 50-watt lamps 
In Cleveland 1927, in Chicago 1928, and 


in Pittsburgh 1931 there were exhibits of fix 


tures tested and rated under these specifications 
Cash prizes or awards were given for the outstand 


ing equipment. Published results containing data 


on these fixtures were produced each yei 


1930 through 1933. A marketing industry 
was not dé veloped 
Quite apart from this proceduré 
regarded illuminating engineer in 1915 suggested 
that 230 footlamberts was the brightness limit for 
luminous bowl fixtures 
years passed before another atten pt was 
devise fixture evaluation methods. How 
Residence Lighting Committe¢ 
the subject in 1939 
rial in 1940 after 
idy and observatio 
classed by types of light distribu 


n enlisting 


and allied 


lence laghting During the Last Fif 


Figure 1. Electric lighting in the home 


industries In a program ol standardization and 
trade promotion to rejuvenate a depressed market, 
with beneficial results to manufacturers, distribu- 
tors and the public. The directly interested manu- 
facturers responded enthusiastically and voted to 
proceed, embracing the Society’s “Recommended 
Practices ’ and to key its program to the over 
all objectives of the lighting industry. World War 
II prevented a full scale development of a pro 
gram. The specifications in themselves left much 
to be desired 

A new attack on the problem by a later commit 
tee of the Society began in 1944. Over a period of 
approximately two years this committee developed 
the Recommended Practice for the Performance 


of Portable and Installed Residence Luminaires 


This appeared in 1946 and in this instance methods 


for evaluating both portable lamps and fixtures 

included The methods employed include 
for the first time, glare evaluation based on both 
the size of the luminous area of the equipment as 
well as the brightness. Small areas are permitted 


er brightnesses than large areas. In an appen 


port, areas to be provided 


this re 
r are described and the most desir 
for placing certain portable lamps 
These conformed with the specifica 
Models of 
lamps had been shown in the industry the 


part of 1945 


nended practice 


} 


Certified Lamp Makers 


As originally written, this 


embraced a more thorough 
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when LES. was young. 


Except for adde 
veloping a broader 


The Funetiona 


which was t 


handlit 
pendix B” 
Hlomes 


further 


the 


work has been 


lighting fixture specificati 


Portable Lamps 


One early lamps made 


l admire d and 


certain fi 


rms ) 


‘olonial and ‘lors — reproduc 


ons 


electrified, are still being produced 


For producing Low Value eye comfort effects of 


considerable charm, it stood ou comparison wit] 


other lamps of its time Its large spherical white 


clobe m ealed the kerosene 


of class completely ( 


flame and, of course, resulted in producing so 


ftne 


and high diffusion of light. Its lower sphere of the 
glass held the fuel 


inches high 


same It was large and impor 


sometimes 30 and with its overall 


tant, 


painted floral decoration gave off qualities associ 


ated with the romantic period. It still does when 


used in conjunction with hidden forms of modern 


lighting 


Table lamps using illuminating gas were con 


nected to a pipe wall-outlet or an overhead fixture 


with a flexible hose, thereby affording some flexi 


bility of placement. The basic design consisted of 


1956 Residence 
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12 inches to 15 inches high, 
Welsbach 


the mantle a green glass inverted 


metal vertical shaft 
at the top of which a mantle was 


mounted ver 


bowl-shaped shade was held in a ring of 
The 
it was two layers thick 


The 


since 


place by 


polished brass unique element was the green 


vlass shade, since with its 


class 


latter « ffectively directed 
the hot burned gases had to 


yut of the inner clear glass chimney, a 


valuable amount of light also escaped 


through the chimney opening. Since it 


iantle for improv ing the color and 


given amount of gas, this 


or a 


epresented a good step forward in functional 


ign. Later designs of table lamps using electric 
] 


lamps 


did not 


always meet all their design poten 


tialities with this 


larity 


Since the range of objects, shapes, materials and 


that has been and still is being used is 


bases 
essentially limitless, it is difficult to associate any 
particular form with the first electric table lamp 
Perhaps they were like the gas type design, in which 
placed the 


the lamp socket ré 


Mission 
noted 


The shade frames carried panels of 


vas burner 


style oak ASE and s] ade Trames may be 


1910 


either red, ve llow, green or mottled colors of cathe- 


around 


dral glass. Many of these were made by high school 


boys in their manual training school classes. They 


closed at the top 


I 


were usually 
Fabric lamp shades were dark and closed at the 


top as they replaced the early forms of glass 


shades. Many were so shallow and large in diame- 


ter, 


that they had to use fringe to create a shield- 


ing side element. This fringe made of glass beads, 
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Figure 2. Demonstration kit carried 


door to door by “home lighting advi- 

sors” did much to stimulate the home- 

maker’s interest in residential lighting 
during the early thirties. 


arranged in a cluster, from two to five in the top of 
the shade These clusters held the lan ps e ther 
base-up or at an angle from the ve Later the 

ere adjustable up and » form of 


the downward lig! 


1920's an in 
a lin if 
Was suppiel 


‘] 
rethe 


ts application was som 
rooms and to the 
ie pri es were 
el ienta! lamps were made using an opal vlass 
bowl open at the top in conjunction with the lamp 
urning base down These lan ps used leeper 


good side shielding was indicated 


er there appeared a completely devel 

floor and table lamp with an essentially 

icht side pleated shade without fringe and open 
across the entire top. Inside the shade was a 10 
nch opal glass bowl designed for a 200-watt lamp 
used base down. The dimensions of this basic tabl 
lamp are significant; height 27 inches and bottom 
shade diameter 16 inches. This lamp introduced 
good design on all fronts at one time, including 
lighting qualities, which provided a new order of 
beauty and eye comfort, even the colors were warm 
and soft but alive. The entire lamp seemed to be 
more symbolic of sunshine than anything that had 
gone before. As has so often been the case, the 
acceptance of this lamp, while encouraging, was 


slow. Even the finest piece of portable lighting 
Figure 3. Progress in portable lamp design took a 


equipment, when placed alone in a room that also 


notable step forward in the early thirties. with the de- : 5 ; 
velopment of reflector elements. Later a dense diffusing contains much poorer equipment may suffer since 


glass was used for the reflector. it seems to supply the sensation of too much light 
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Figure 4. Current types of diffusers in portable luminaires. 
A (above left) — Blown glass diffusing bowls originally developed 
in 1933 for use with LE.S. certified portable lamps. Used with 100-watt 
lamp in 8-inch size, 150-w or 50/150-w in 93¢-inch; and 100/300-w in 


10-inch size. 


B (above right) — Type of glass diffusing bowls used in portable 
lamps which meet the specifications of the Certified Lamp Manufac 


turers, 


- (right) R-40 lamp used in a wide harp. 


L.E.S. Study Lamp 


In 1934 the Society’s Committee on School 


Lighting completed the specifications for a table 


yp and some upwatl lamp intended primarily for use on study tables 
and desks. The basic model was one inch higher 


| 


early 1930’s the indirect lighting torchere than a predece * of 10 years before, mentioned 
with a single 300-watt lamp appeared. Originally above. Inste: f using a 10-inch blass bowl and 
t emed to be intended for storage in a closet a 200-watt lamp, it used an 8-inch glass bowl and 
with a folding card table. When the latter was a 100-watt lamp. The diffusing bowl was placed 
brought out, the lamp also came out to assist the higher in the shade than its prototype, thereby 


eard players. Most of these were around 66 inches providing better shielding. The shade was 10 inches 


high and they were commonly finished in statuary deep. It was tapered and had a 10-inch top diame- 


bronze. Later the top reflector element was ter and a 17-inch bottom diameter. Its perform- 
changed to a dense diffusing glass. However, they ance was measured in several ways. Dominant 
continued to be deep and narrow in form. These feature of its specifications was the illumination 
models were not stored in the closet but instead along the horizontal plane of the desk top upon 
began to take their place in the home as an all which it was used. Shade brightnesses were held 
purpose lamp. down to a low value and the shade linings were 

With the introduction of the 100/200/300-watt white. This was the first time a complete set of 
indirect light lamp in the G-30 bulb, shallower and specifications for a table lamp had been written. 
wider bowl bases began to develop. These are still Now Residential Lighting was being placed in a 


a standard item today, over 20 years later. limited way on a quantitative basis 
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went on. other specificat ons 
ve loped by the Resi lential Lighting Lon 
bridge, junior and senior floor lamps, as well as 


for end tables at chairs and davenport. All 


ations employed vlass bowls 


if) 


and the illumination performance neasured 


along a specified horizontal plane. The Illuminat 
ing Engineering Society cooperated in a Certified 
Program, so that lamps meeting its specification 
could be identified and offered as such to the pur 
haser. The I.E.S. Council withdrew its support of 
rtification in February 1944, essentially 10 

its original launching. Over this 10 
, millions of lamps carrying the I.E.S 
tag of approval had been made and sold. The so 
ealled “I.E.S. Lamp” had made a tremendous in 
pact upon this phase of the consumer market 


Commercially this program stopped July 1, 1945 


C.L.M. Lamp 

Several portable lamp manufacturers, however, 
wished to carry on with performance and styl 
This group organized a new pro 
gram, sponsored under the name “The Certified 
With a Technical Commit 


a technical 


quality lamps 
Lamp Manufacturers.” 
tee of their own and the assistance of 
consultant, they began to develop a new program 
A new set of specifications was developed in the 
early part of 1944 

A first 
made in November 1945 from specifications that 
ompleted at the end of °44 
completed for a full line of lamps 


These 


sper ifications selected and defined the siz and 


industry showing of a C.L.M. lamp was 


were Later specifi 
cations were 


including dressing table and dresser lamps 


Figure 5. Architectural lighting, with 


built-in techniques, was a feature of 


several “model homes” in the early 

thirties. The installation shown is the 

living room of such a home demon- 

strated in Minneapolis in 1932. Incan- 

descent lamps were, of course, the 
light source. 


location of areas to which required values of illu- 
mination were to be delivered. Instead of the often 
unrelated horizontal plane, brightness was handled 


by reading candlepower or footcandles from the 


projected are f the lamp instead of selecting 
h 


rightness of limited areas. A manufacturer with 
run all the necessary 
light- 


all of these lamps provide a 


a small test room could 


h no more equipment than a 
In general, 
greater proportion of downward light than did 
the previously made specification lamps. The aver- 
age brightness of the inner diffuser had been in- 
creased to five candles per square inch, whereas the 
bowl of the early study lamp had a three candles 
per square inch limit 
The areas to be illuminated by various types of 
portable lamps as defined by the Society’s recom- 


mended practice are in agreement with those con- 


¢ 


tained in the C.L.M. specifications. Other parts of 
the C.L.M 


tions of the Society’s work in the residential field. 


specification are practical interpreta- 


These include shade brightness, inner surface shade 
brightness, as well as the brightness of the inner 
diffuser when viewed from either above or helow. 
A complete launching of the program at the retail 
made throughout the 


level was simultaneously 


country in September 1947. Lamps made accord- 
ing to these specifications may be identified by 
Certification Tags, which carry the initials C.L.M. 
Their standards of performance aim to supply the 
best at a practical commercial level. At the end of 
eight years, it may be noted that the commercial 
interest in lamps having good qualities of lighting 
varies in different parts of the country. Some 


cities show sustained interest, others do not. Cur- 
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rently there is little promotion of C.L.M. lamps 
locally and none nationally. 
More 


launched specifications for portable lamps, which 


recently the Edison Electric Institute 


are tagged and identified as “Beauty-Plus Lamps.” 
These were first shown at the 1954 Summer Lamp 
Shows, with 22 manufacturers participating. Later 
this number increased to 60. Beauty-Plus specifica 


tions include lamps with open bowl diffusers, 


C.L.M 
with R-40 diffusing bulbs. Tags on these 
since they list 


lamps and lamps with wide harps for use 
lamps 
differ from those used previously 
and picture the type of lamp bulb to be used ) 


get the best results. They also employ all the 
basic dimensions for shades for each type which 
Soc! 


in turn are similar to those included in the 


ety’s recommended practices. Currently  thess 


lamps are being offered for sale in many parts of 


the country. 


Lamp Bulbs and Tubes 


As with other phases of lighting, progress and 
developments in residential lighting were in part 
due to developments in light sources over the years; 
partly to awakening awareness of the consumer as 
educational programs were launched 

At the beginning of the fifty-year period we ar 
celebrating, the number of homes wired for elec 
tricity was about two million; all of the others 
could be considered as still using gas-light, kerosene 
or other flame sources. Even by 1910, only about 
20 per cent of the homes in this country had been 
electrified, and in these the average lamps in serv 


ice for light was about four per home. Up to this 


year, nearly all lamps in use were carbon filament, 
though by 1910, we can feel fairly certain that the 


Figure 6. Model home demonstrated 

in Detroit in 1939. Fluorescent lamps 

in the soffit-cove were an innovation 
in home lighting. 
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new straight wire vacuum tungsten lamp was being 
used in some of the newer electrified homes. The 
100-watt gas-filled lamp was introduced in 1915, 
though the literature shows no evidence that it was 
readily adopted for home use 

In 1919 


widely advertised as supplying 


50-watt white opal glass bulb was 
“as much light as 
100 matches,” which gives some idea of the ap- 
proach to home lighting, as well, even at that rela- 
tively late date. The daylight lamp had fairly wide 
appeal for home use at that time too, and flame 
tint lamps enjoyed a wide popularity. These were 


light 


same color as the candle and kerosene, which char 


desi g ned purposely to produce hav ing ft he 


acteristic apparently had some nostalgic appeal 


The demand from commercial users for a deeper 
and redder light increased the absorption and color 
lost its appeal 


so much that the lamp eventually 


to the homemaker 


standard line of inside 


frosted 


The new 


A new complete 
lamps was announced in February 1926 
“A” bulb shape, 
Was a part ol 
to be replaced by this new line, which 


tipless, with the frosting on the 


inside, this development. Many sizes 
of lamps wert 


included the following wattages: 25, 40, 50, 60, and 


addition, there 


D-10 frosted and the 15-watt, 


100-watt I) were two decorative 


lamps, the 15-watt, 
A-17 inside frosted 

Intermediate based lamps, one with an 8-11 bulb, 
10-watt and the other with a T-6!5 bulb (25-watt) 
were introduced for lighting ornaments, a reflec- 
tion of some of the new ideas that were shown in 
the 1926 International Exhibition of Modern Dee- 
orative and Industrial Arts in Paris. These were 
later used in coves that could be made small enough 


to become a part of the wood trim above doors and 
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ing page was between 10 and 15 candles per square 
inch 
After a year or so, this same lamp was offered 
with two filaments 50/100/150 watts since the de- 
mand for three-light operation called for this 
model. Today the demand is essentially for the 
three-light type. 
The most recently announced lamp, October 
1955, has two filaments and carries the name “Iligh- 
Low.” The two filaments are 30-watt and 200-watt 
respectively. Sockets are available for this lamp 
which turn on the two filaments simultaneously, 
switch on the low wattage filament next, and finally, 
off. Its service is intended especially for the larger 
table lamps and the smaller floor lamps 
Fluorescent lamps, both the straight and ecireu 
lar have made steady progress in the home since 
Figure 7. Numerous techniques for residential lighting their introduction in 1938 and 1945 respectively, 
were demonstrated in this demonstration room (Horizon though the war vears (1941-1945) were barr n 
House) opened in 1946. although th ; : 2 wie 
developing lamps or fixtures. These years saw a 
great dearth of both lamps and fixtures for homes 
ginning in 1946 showed that twelve 
the homes had installed fluorescent 
This percentage has in 
following vears. The 1955 fig 
cent. Fluorescent lamps in 
‘ound most frequently in kitchens, 
lsewhere around the house is 
installations averag ind one 
half lamps with the greatest number we 15-, 20-, 
and 30-watt sizes. Fluorescent lamps mn iding the 
1)-watt size are entering the home in ever increas 
ng numbers today through tl reasing interest 
n valance and cornice lighting. The improvement 
n color rendition supplied by the warm-and-cool 
ite deluxe fluorescent lamps is removing earlier 
cisms of fluoresce ehting for the home. The 
warm-white deluxe are felt be especially 
lamps w nogul three-li adapted to this use 
100-200-300-watt and ( Another development in the incandescent lamp 
n 1948 met with wide acceptance in the home. This 
was the addition of a silica coating to the inside 
frosting of the 100-watt lamp Its effect on the 
lighting performance of the lamp was some soften- 
ing of shadows, and an apparent improvement in 
The first of the quality of the light emitted, especially with 
oating and a some reading surfaces. More recently this coating 
eoating wi F ‘ has been added to all of the three light lamps pre- 
ninum co , arac viously mentioned, including the newest “high-low” 
np used in commercial 30-200-250-watt lamp 
200-watt filament was used Somewhat related to the record of lamp bulb 
1948 saw the introduction of a development in residential lighting, is the con- 
a lighter density coating and a tinuous effort throughout the years to do something 


brightness of that part of about the almost universal practice of using un 


ght directly to the read shaded bare lamp bulbs in the home Especially 
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Figure 8. Techniques recommended for residential 
lighting in 1956 use light as a “tool” of decoration and 
for atmosphere and effect, as well as to provide fune- 
tional lighting for specific areas according to the seeing 
task involved. 
4 — (right) — Dining cove also used as a study area. 
False ceiling installed 7 ft. 8 inches above the floor 
£ 
provides cavity for four 96T8 standard cool simline 
fluorescent lamps, shielded by strips of corrugated vinyl 
I £ 
plastic. Average illumination, 50 ft-e. 
B (below ) — Three lens-type downlights using 250-w 
I a 
spotlamps are recessed in the ceiling of the second floor 


hall, so placed as to light the entire stairway. 


© — (below right) In modern bathroom, three rows 
of T-12 deluxe warm white slimline fluorescent lamps 
operating at 425 ma, alternate with four rows of 40-watt 
T-12 


circuits. Lamps are positioned 7 inches above egg-crate 


18-inch fluorescent sunlamps, each on separate 


louvers of 3-inch cells to provide 45-degree shie!ding. 


constructive efforts were made to meet this situa 
tion in 1923, when a number of the illuminating 
glassware manufacturers brought out shades that 
could be applied to bare lamp overhead fixtures 
Later many so-called “adapter fixtures” were tried 
None of 
with the 


around the use of the silver-bowl lamp. A further 


these ever attained substantial success, 


possible exception of those designed 


attempt to bring some improved form of lighting 


to this vast bare lamp market, was the development 


of a lamp bulb which attempted in its own design 
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discomfort of unshielded bare 


1950. this 


to alleviate the 
introduced in lamp is 
shaped like a semi-indirect bowl, with the bowl see 
tion ivory enamelled. The neck of the bulb is 


Later 


lamps. First 


frosted it was also produced in a larger 
100-watt size 
Another currently available source for use in 
portable lamps and home lighting fixtures has a 
pink coating. A wide variety of lamp sizes includ- 
ing some of the three-light types are supplied with 


this finish. 
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Home Lighting Education 

A model apartment located in New York City 
appears to be the first substantial residential light 
It was lighted entirely 
1914 


on a horizontal plane 30 inches high 


ing demonstration display 
and was reported in Illumination 

ements 
reported to show 2.5 and 1.5 footeandles at 
‘of the library and dining rooms, respec- 
chen value was nearly seven foot- 


+ 


vations measured seem naive to us. 


1ave almost no relationship to the 

ere visual tasks are performed! 
early investigators their due, how- 
indifference to the 


ch light was really needed, existed 


noted that this 


o the 1940's. although some teach 
yrograms began using a light meter 


the Lin room in 1932 


In 1919 an outstanding lighting demonstration 


om was compl ted in Cleveland 
d lamps, filament 
this installation, atmospher 


‘ 


ind her 


yutstanding hor 


uring he 


eral sponsored by I.E.S., but in those days the 


training of personnel was a serious need. Indeed, 
it still is. 

Two major Lighting Institutes launched in 1929 
in New York and 1930 in Chicago were contrib- 
uting substantially to this phase of education. The 
resiaential lighting demonstration areas in each 
The Chi- 


eago Lighting Institute is operating still, with a 


of these were significantly outstanding 


full schedule of home lighting conferences, in addi- 
tion to its well-known clinics on other phases of 
illumination 

A Home Lighting Essay Contest, conducted na 
tionally in 1924, added much to the growing aware 
ness of lighting in the home. Over 4700 towns par 
ticipated in this program. A complete home was 
the first prize; and scholarships in colleges were 
included in the prize list 

The Evesight Conservation Council of America 
brought out a most significant bulletin in 1925. Its 
Bulletin No. 


7” brought together all the statistics and experi- 


title “Eyesight Conservation Survey 


ences on the subject in a most useful, and even 
amazing way 

Hlow to reach the home-maker with the message 
puzzling 


of proper lighting, however, had been 


many people for some years One outstanding 
endeavor to do this was a well-considered door to 
1933 


right in the middle of the Depression and under 


door series of calls made during March of 
the most desperate national financial circumstances. 
Utica, New York was the locale of this experimen- 
tal program. A demonstration kit was developed 
for the purpose, and the demonstration call was 
made directly in the home, calling from door to 
door. At the end of the trial period, the effective- 
ness of this type of personal education was clearly 
ipparent. The program was an outstanding suc- 
ess. From this experience and others, a national 
activity along these lines was launched. A com- 
plete training course for both home lighting advi- 
sors and supervisors was developed and published 
From 


working full time on 


a few hundred people, the number of people 


residence lighting grew to 


1000 very quickly with this program, and a tons 

ars later was approximately 2500 

‘his vast corps of residence lighting people soon 
allied themselves and their work to that of the 
Illuminating Engineering Society. Residence Light- 
ng Forums, subsidiary branches of I.E.S. Sections, 
were established in the fall of 1937 in the Chicago, 
Cleveland, New York and Philadelphia Sections. 
They conducted their own programs, all related 
lighting, elected 


established separate dues, and had, in addition to 


to residence 


their own officers, 


regular I.E.S. members, a great number of “affiliate 
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members,” people whose sole interest was 


there are active 
Ni W 
Tennessee 
Michigan and St 
them conducting some 
of them 


lighting. Currently 
Lighting Forums in the 


Valley, 


Sections of I.E.S.. 


Chicago, Georgia, 
Utah, 


most ot! 


Louis 
meetings a 
full-fledge: 


c } 


for interior decora 


eight 


year, many also conducting 


courses in residential lighting 
tors and others. 


well. 


apparently stimulated by the activity in re 


Interest o! other related was 


groups, as 
sidence 
1937, one 


lighting, during the thirties. In June of 


magazines of interior decorating 
Desiaqn 
National 


occupied two half days, fitting 


the leading 


(Interior and Decoration sponsored the 


The 


into the 


first Lighting Conference program 
American 
Institute of Decorators’ National Conference, which 
ran concurrently. Homes at 1933 Chieago 
World’s Fair and the Nev World’s Fair 


Homes of Tomorrow both 


the fixture standpoint, and 


were well handled from 


and portable lamp 


thousands oT eo le were ex osed to food design 
I I 


in residential lighting. Built-in lighting was also 


a feature of these model hous¢ 

Architect 
had appeared prior to these ver. In 
1931 extended 


soffit 


ural lighting, techniqu 


panels of opal neorpo 
rated in the over t 
signed all-electric planned kitche 
installations 


Lun 


with them. In 


thirties, the first 


over Wihaows 


appeared 


lamps were used 1937 the lighting 


f 


design 0 a complete modern house is p! sented 


studies of the _ brightness, 
This 


use of valance lighting. To 


with corresponding 
brightness ratios, and footeandles throughout 
house made extensive 
day the extended lengths of valances, cornices, and 
wall-brackets using fluorescent lamps are coming 
into use in many classes of homes. 

During 1931 a series of Conferences covering all 
phases of home building and home ownership were 
held in Washington, D. C 
on fundamental equipment included lighting and 
At the end of the year, 
of all committees was called by 
Hoover. This 


Conterence on 


A separate committee 


a four-day meeting 
President Herbert 
ealled “The 


Building and 


wiring 


conference 
Home 


twenty eight 


final was 


President’s 


Home Ownership.” A page report 


covered recommended practices for both wiring and 


lighting the home. Lighting fixture allowances for 


small homes at the time averaged 1.5 per cent of 


the cost of the structure 
Paul and 


Minneapolis presented a series of rooms in which 


In 1932 an excellent report from St 


built-in lighting was used extensively in the living 


room, dining room, bedroom, bath and kitchen, as 
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home 
Residence 
York, Philadelphia, 
Ohio Valley, 


Re side nce 


eption hall. At the same time some 


as ina rt 


‘vy fine work was being done in France, England 


and Germany. Most of these techniques were, of 
course, far ahead of general practice 

Over the years, a growing literature on how-to- 
light-your-home contributed substantially to im- 

The 
Lighting Committee participated in this, prepar- 
1932 the I.E.S.-sponsored book “Artificial 
Light and Its Application in the Home.” 
1945 the 


mended 


proved practice Society’s own Residence 
ing in 
In June 
Society also published the first “Recom- 
Practice of Home 


approved standard for the lighting of homes, and 


Lighting,” an officially 
in 1953 published a completely revised “Recom- 
Practice The widely-distributed booklet 
Modern and Tradi- 
was published by I.E.S. in 1951. 
booklets on good 
into the 


mended 


“Contemporary Lighting for 


tional Interiors” 


In addition, many millions of 


lighting practice have found their way 


home, distributed by trade organizations and firms 
lighting industry 
number food books on residence lighting 


also available for the guidance of interior 


orators, homemakers and others. Two of these 
oks, prepared specifically by lighting specialists, 

t current practice: Residential Lighting by 
Myrtle Fahsbender, published in 1947, and How to 
Decorate and Light Your Home by E. W Commery 
1955 


grate lighting 


and C. E. Stephenson, published in This 


pres ntation 1st first to closely inte 


} } 
and intemor decoration 


The public taste for good lighting in the home 
has been stimulated in recent years through many 
other mediums, as well. Nineteen forty-six saw a 
new type of residential lighting demonstration in 
at the Lighting Institute of Gen- 
Ohio. Here, for the 


first time to such an extent, interior decoration and 


“Horizon House” 


eral Electric in Cleveland, 


advanced lighting techniques were coordinated into 


the structure of the room. Currently this same 


Institute has opened a new residential lighting 
teaching and training center. 

In 1952, the first full length motion picture dem- 
onstrating home lighting techniques, with sound 
Its title “Bright Future” 
Currently, black and 
This, 


and other motion pictures, such as “Better than 


and color, was released 
is indicative of its story 


white prints are being shown on television. 


Kings,” have influenced a wider audience than any- 
thing previously produced. 

Summing up, it has always been evident that the 
channels of information distribution to the family 
are wholly inadequate. This appears to be still true, 
although vigorous steps are being taken to over- 
come the great lag between lighting practice devel- 


opments and their use in people’s homes. 
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1920, the 
rows of lanterns 
still 


junction with downlighting or indirect lighting. 


About practice of lighting churches with two 


came into vogue; today, in 1956, lan- 


terns are used extensively — particularly in con- 


Church 
of Our Lady of the Blessed Sacrament, Harrisburg, Pa. 


108 Publi Building Lightina 


1906 toa 1956 


urned these adaptations into 
tal” luminaires 

For 
exclusively in 
1920's, there 


profitably 


used almost 


the 
America 
bronze, or 
the 


fixtures were 
As late 


firms in 


many years, such 


buildings as 


public 
were hundreds of 


employed in making iron, 


chandeliers designed to blend in with 


the 


time, Augustus Curtis pi 


rystal 


architectural style of 


time. 
About this same 
opment of techniques and equip! 

of interiors—a sul 


of illumination. This 


vave 


which ceilir walls 


and reflecto 


hitectural 


time of their introduction 


present, neither ornamental nor indirect 


lighting was suited to intensities of illumination 


much above five footeandles in the large areas in 


This lobby was typical in the Twenties when the motion 
picture theatre was the “Poor Man’s Palace.”’ Masthaum 
Theatre, Philadelphia. 


tions are both poor and hard to come by. 


Photos of pre-Twenties installa- 
Illumination 
levels were too low for photographic methods. 
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1906 — ornate edifices — uncoordinated with visual needs 


1956 — structural design—teamed with the lighting art 


lighting of public buildings 
ion techniques were 

twenties, this demand for more light 
arket 
subsequent depression. Thus it 
hand ‘essure for greater e 

About 1 time, the 


was ll 


coincided with the 


stock n 
arrived hand in 
‘onomys 


technique of downlighting 


By distributing the light directly 


; 


down onto the working plane, hidden or incon- 


spicuous luminaires were able to provide a high 
degre utilization resulting in levels of illumina 


tion heretofore not attempted. From this time 


until the present, ornamental luminaires, indirect 


lighting, and downlighting have been effectively 
used singly or in combination in most public 
buildings 

of modern light generating 


Today the variety 


and mtrol equipment gives these techniques 
greater scope and effectiveness than ever before. 
Add to them only the large area source, such as 
louverall or luminous panels, and you have the 
basic tools used in modern public building lighting 

The lighting of such public buildings as churches, 
auditoriums, theaters, banks, and museums, have 
much in common, but because of their different 


functions, some of the application details differ 


During the vears at the turn of the century, differ 
ences in detail between these applications wer: 


small, but as new sources 


pecialized 
lighting equipment became 


various TV 


Installation during the Thirties had sky- 


light for daylight and _  floodlighting. 
Continuous troughs over quotation boards 
had prismatic lenses. San Francisco Stock 


Exchange. 
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As the 
more and more light became persistent, 


imperative. Com- 


crash and the 


Churches 


Churches might be ‘onsidered the most lmnpor- 


tant of all public buildings. Certainly, they have 
been the most influential on architectural style. It 
is significant that their contributions have been 
Through the 


sculptors, and 


primarily artistic. history of the 


church, painters, stained glass 


eraftsmen have labored to create interiors of in- 


spirational beauty. At the start, an important part 


of this effect was created by the careful control, by 
building designers, of what little natural light was 
permitted to fall inside the structure. From this 
tradition, artificial lighting inherited its present 
importance as a medium of artistic value in the 
design of church interiors 

With the advent of the scientific age, there has 
been a tendency to discount the artistic approach. 
Modern contributions to the church — heating, air 
conditioning, acoustical control, and public address 
systems for example —all augment the physical 
plant without improving the artistic effect of the 
interior. Lighting, alone, can claim to have both 
physical and artistic attributes. 

As in other public buildings, early electric light- 
ing in churches either studded the interior with 
bare bulbs or made use of chandeliers of a tradi- 
tional type in which electric candles were substi- 
tuted for real ones. With the availability of higher 

t lighting moved into the 

int ! 
gradually accepted 


pecame 





Indirect light of about 38 footcandles, 
plus recessed ceiling lights to illuminate 
upper walls, creates one of the outstand- 
ing installations of the World War II era. 
Downlights are equipped with prismatic 
lenses. Senate Chamber, National Capitol, 
Washington, D. C. 


practice and soon reached a position of dominance 
With today’s 


demand for higher levels of light in churches, the 


unchallenged until very recently 


lantern is being replaced or supplemented by re 
cessed downlighting 

Many modern church lighting installations con 
sist of two separate systems: (1) indirect lighting 
or the use of ornamental luminaires to fill the 
direct down 


artistic and emotional need, and (2 


lighting over the pews to provide light for the 
reading of hymnals or missals. In some churches 
the varying importance of the elements to be 
lighted the pulpit, the interior architecture, the 
choir, and the pews—is given special consideration 
switching and 


with the installation of selective 


dimming equipment. With such equipment, the 


lighting is frequently programmed to create a set 
ting of maximum effectiveness for each portion of 
With its ability to set mood and con 

ention of the congregation, such a 

‘an be a profound influence on 


F a religious servic 


lig Buildina Laghting 


When the original skylighting was no 


longer considered adequate, pendent 


downlight fixtures were added to improve 

the lighting, if not the general effect. 

Harvard School of Business Administra- 
tion, Cambridge, Mass. 


Auditoriums 

School and college auditoriums built during the 
last 50 years have been intended primarily for as- 
sembly, chapel, lectures, concerts, and plays — uses 
which called for just enough general illumination 
to permit the reading of programs. As a result, 
neither the Illuminating Engineering Society, nor 
the lighting industry, paid much attention to the 
subject. For a number of years, auditorium light- 
ing consisted of a few ornamental fixtures carrying 
bare lamps 


This point of view changed sharply during the 


second world war. Schools and colleges across the 


country were short of classrooms and in many in- 
stances the auditoriums were drafted into duty as 
study halls. For this use, the old ornamental light- 
ing was clearly inadequate. Since that time, archi- 
tects and school authorities have been alert to the 
need for more flexibility and higher footcandle 
levels in lighting auditoriums 

The inadequate auditorium lighting of the past 
was largely a matter of economics. Lighting equip 


ment for large rooms was expensive to install and 
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operate. Furthermore, most large auditoriums 


were used only a small part of the time, a persua- 


sive argument against heavy investment in lighting 


equipment 
Today, 

auditoriums, 

flexibility 


electrical plans, with emphasis on acoustics, public 


with the emphasis on maximum utility of 
much consideration is given to the 


and adequacy of the mechanical and 


address systems, air conditioning, and lighting 
Many early auditoriums were lighted in the day 
time through skylights, and it was not long before 
the night-time floodlighting of these skylights from 
the attic became a popular method of lighting the 
room. From this evolved various systems of down 
lighting designed to il seating area at 


moderate cost 


Theaters 


Similar to auditoriums in many ways, theaters 


have a history of their own in the matter of light 


The combination of diffuse general light- 

ing with spot lighting and directional 

fluorescent light gives excellent results, 
but a somewhat restless ceiling. 
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Public Building Lighting 


ing. The many changes which have taken place 


in theater lighting practice during the last 50 years 
have not all been the result of lighting evolution. 
Theater operation, itself, has changed a great deal 
since the time of the founding of I.E.S. 


In those days, the intermission was almost a: 


important as the performance and promenading In 


the foyer, to see and be seen, was an important 


social function. Little remains of this practice be 


yond the traditional stretch and smoke between 


acts in the legitimate theater. Here, where the 


auditorium is lighted during intermissions, the use 


of elaborate ornamental chandeliers and _ wall 
brackets has been accepted practice. 


With the 


cinema, there was no longer any justification for 


advent of continuous performance 


decorative lighting equipment. Instead, low inten 
sity cove lighting came into use to provid decora- 
» effects and a low ambient illumination during 


showing of the film. Simple recessed down- 


The mid-century architect likes dramatic 
effects and often uses light to produce 
them. Park Synagogue, Cleveland. 


1906 to 1956 





Banks 


nart 


iderstanadabl these Nx 


cleaning 


survived 


renerally 
’ 


ne vwnits 


way to its close 
astl panel In 


class 


Specific lighting elements for each spe- 
cific purpose contribute to a well-organ- 


ized room. 


Manufacturers Trust Company in New York 


eilings are completely luminous 
Museums 


Existing museums were designed and built for 
use in daylight only. Exhibits were placed to take 
maximum advantage of large windows or skylights 
Only recently has high quality artificial lighting 
been attempted. The National Galleries in Was! 
ngton, the Metropolitan Museum in New York, 
and the work of French lighting engineers in the 
Louvre, represent the progress being made today 
in this field 


In museums and more particularly in art gal- 


leries, the illumination on vertical surfaces is more 
important than that on horizontal surfaces. Then, 
oo, since faithful rendition is essential, and since 
most displays and paintings are intended to be 
viewed under natural daylight, any artificial illu 


mination used must be of carefully planned spe 


onandn 


nental luminaires ' i, and 


lownlighting rapid 
ides in the development « irent and 


translucent plasties of hig ily have combined 
to add the large area luminous source to these tools 
of modern publie building lighting 

Still the leader in the architectural integration 
of illumination, the lighting of publie buildings 


; 


ontributes substantially to the advancement of 


eneral lighting practice 
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gy 


is probably be eatre itself 

<perimental nature and equip 
turers have learned plunge headlong 

teries of developmental operations. 

Thus, there is present widespread use in the light. 
ing industry of the ellipsoidal reflector, the Fresnel 
s, pin-hole downlights, picture light 


has been argued that 1 ado f tl ing projectors, striplights for drapery lighting, 


] 


electric lamp by | ef hi considerable eiling eoves, and architectural exteriors. Similar 


ffect upon its adoption for more a . ly, spotlights 


hastening « for highlighting merchandise in 
impossible escape tl t the stores or display windows are essentially theatrical] 
velopment of th , hghting equipments and e treatme ‘e essen 

three yea » i dramatic in natur 
part al fluorescent lamp was i duced 
iris Opera. the ral public at the New York World’s Fair in the 
thirties installed in equipment furnished 
itre lighting equipment manufacturers. The 
first commercial applications of the recently devel 
oped fluoresc dimming systems have been by the 
same manufacturers. Other intensity control de 
on and thi 1e% ices, perfected for theatre application, have only 


rhting exclusively later been transferred to the realm of architec 
attention and ural lighting 
incandescent All of the available evidence indicates that the 
trend setting lighting applications in fields where 
the aesthetic result is important have tended to use 
lamps were not developed theatrical equipment or related equipment by 
course, especially for theatre use. It mav be stated theatrical manufacturers 
however, that a good many subsequent develop Theatre lighting is a relatively small segment 
ments have been due to the special demands of the the total lighting industry. Paradoxically, how- 
theatre lighting industry Interestingly enough, ever, theatre lichting with the allied expressions in 
sooner or later a number of these developments motion pictures, television, and display, has made 
have been carried to other potentials in non-thea the dramatic and artistic use of light more evident 


} f 


trical lighting equipments. The prefocus base lamp, and full of promise. It may be too much of an 
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Figure 1. Borderlightings of about the turn of the 


century. The combination gas and electric borderlight 
(a) is complete with gas jets at the bottom and electric 
lamp sockets at the top. The wire screening and wooden 
drapery guard are to help prevent igniting the stage 
and its occupants. Because of fire danger and relative 
inefficiency, it was soon replaced by the completely elec- 


tric borderlight wired for 16- or 32-cp lamps (b). 





Rainbow effect attach- 
This particu- 


Figure 4. 
ment for Sciopticon. 
lar attachment was standard for 
Metropolitan Opera productions of 
“Rheingold,” in the early years of 


1.E.S. 





an 


Figure 5. 


(left) 


“ae 


= . 
~ 





——' 


(left) Gallery Reflector — modern in its day 


Figure 2. 

(about 1905). The parabolic shaped reflector was 

heavily nickel-plated. With its inside tubular light-con- 

trol sleeve, it is a forerunner of present parabolic reflec- 
tor floodlights. 

(right) Stereopticon used in combination 


with moving effect discs on which clouds, rain, snow, 


Figure 3. 


water ripples ete., were hand-painted on mica plates. In 
1900's, the 


mention the latest effects. 


the early drama critics never failed to 


Bunch lights used to project light from the sides of the 


stage onto the scene. The round head bunch light (a) was made of reflector 


tin; the square head unit (b) was of galvanized iron painted white and 


provided with grooves for silk or gelatin color media. 


Figure 6. 


(right) 


Baby spot light, long ago. With its Russian iron hood, 


5-inch diameter plano-convex lens, and 100-cp Edison base Stereopticon 


Lamp, it gave a “mild ray of light” which had the advantage that “the light 


will not flicker.” 


It appeared first in catalogs of 1906. 


Figure 7. (left) Early spider pockets and connectors, 
cirea 1900-1905. The spider pocket (a) was of hard- 
wood; of the six plugs one was a feeder and the re- 
A single pocket and plug (b) 
stage 


mander the distributors. 
shows an early stage in the development of the “ 
plug” still in common use. The last drawing (c) is an 
early model of the split pin plug connector. Of hard 
fiber and nearly indestructible, later plugs of this type 


are still standard for stage installation. 





exaggeration, except to make the point clear. but 
light extensively and 
other field. It 


the stage 
freely 


uses more more 


than any shows what light 


can mean to an audience, the than 


other fields of 


public, 
While the 
objective, all of the 


more 
application dramatic 


effect becomes the primary 
engineering that can help produce this effect is 
considered. With costs soaring, the artist more and 
more has been called upon to justify inspiration in 
terms of good practice as well as in terms of good 
effect. The engineer and the artist are getting 
together and more and more their objectives are 
occurring in the same person 


Literature and Early Development 


A quick glance at a list of articles published by 
the I.E.S. over the past fifty years would show that 
stage lighting has made its way into print in I.E.S 
publigations infrequently. But, as a matter of fact 
there are several score of volumes devoted to this 
specialized field and a complete bibliography of 
worthwhile articles on theatre lighting would in- 
clude well over a thousand items. This is a con- 
siderable amount of printer’s ink for a field where, 
notoriously, everyone has plenty of time to talk 
but is too busy to write 

Those 


literature have tended to formalize, and excellently, 


papers which have appeared in I.E.S. 


the best of the current practice of the time. Many 
of these articles have not only expressed the engi- 
neering concerns, but have also tended to be in- 


spirational in subject matter. From such mate- 
rials, from catalog collections, and from recollee- 
tions of the time we can review the development 
of stage lighting over the past half century. 

In the first years of the 1900’s the settings on 
the American stage were in the main of the “wing 
and border” type, t.e. of the same general form and 
appearance as might be used in production of the 
classic ballets today. But instead of imaginative 
designs the settings were presented as realistically 
as possible through the use of painted perspective 
and painted chiaroscuro. The actor moved in a 
light himself 


equally badly, the lighting calculated to bring out 


which illuminated the setting and 
the best of the scene painted as much as anything 
else 

A major element in the lighting equipment was 
the borderlights, directing light on the actor and 
The borderlights were 


for combinations of gas and electric 


setting from above. some- 


times fitted 


lamps or either one separately. From below, the 


actor was lighted by footlights, frequently gas, fre 


quently electric, sometimes the combination. To 


these two major sources of illumination were 
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“ollivette” or open-box are lamps directed 


added 


upon the stage from the wings. These together with 


are type lights placed in the baleony and known 


as “gallery reflectors’ (they used parabolic shaped 
reflectors of nickel) were the major sources of illu- 
mination. Other units available and in more and 
more frequent use as the years went on were all 
kinds of visual effect machines including sciopti 
cons, stereopticons and effect slides and discs. All 
of these devices were intended to enhance the real 
ism of the stage picture. 

Incandescent bunch lights (‘‘dishpan” shaped 
reflectors in front of which were mounted a dozen 
There 


rheostats for the are 


or so 16 ep 50-watt lamps) were available 


were, of course, the ballast 
lights, and also the “Iron-Clad” resistance dimmers 
in many sizes for dimming 10-25 and up to 120-300 
Both 


banks and individual plates were available 


of the 16 ep lamps interlocking dimmer 

Stage 
floor and wall pockets of cast-iron, slate lined, were 
body of the 


Color mediums consisted of gelatin sheets 


in use, with the stage plug of hard 
wood. 
and hand-painted colored silk rolls for the are 
lights, and lamp dips for the incandescent lamps 
In 1906 when the Illuminating Engineering So- 
ciety was founded the gas and electric combination 
striplight was gradually giving way to the solely 
electric striplight. Portable light sources were gen- 
erally of the are type, although within a few short 
years as the larger incandescent lamps demanded 
by the industry were made available they were 
quickly utilized in the portable equipments. A 
manufacturer’s catalog of 1906 introduced a 100 
ep Stereopticon lamp “baby spot light” with the 
words “No skilled electrician is required to operate 
it. The light will not flicker.” 
and electric striplight had 


Within three years 
the combination gas 
been dropped from the catalogs, and by 1913 the 
first of the disappearing type footlights had been 
patented and catalogued. 

Considerable fun has been made of these early 
instruments and the lighting of the period is fre- 
quently derided. Nevertheless some surprisingly 
excellent examples of stage lighting may be re- 
ealled. There was Louis Hartmann’s lighting for 
Belasco of “Madam Butterfly” (1900 


fully executed and very subtle five-minute fade 


Its beauti- 


from sunset to sunrise was a prime example at 
the beginning of the century of the dramatic, psy- 
chological and evocational potentials of lighting. 
In 1905 for “The Girl of the Golden West” Hart- 
mann used a backlighted translucent front curtain 
For “Rose of the Rancho” 


there was no dialogue in the opening six 


for the opening fade-in. 
(1906), 


minutes of the play while the incandescent “lens- 
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Figure 8. A touching scene from the 
“Round-Up,” presented in 1910. This 
illustrates the flat lighting typical of 
many early stage productions. Light- 
ing is chiefly from border lights, al- 
though since the photograph was 
probably taken with flash powder, it 
does not strictly represent the actual 


lighting effect. 


Figure 9. In contrast to Fig. 8. note 
the dramatic effects obtained with 
lighting in this battleship scene from 
“Roar China” done by the Theatre 
Guild in 1930, The setting and light- 
ing were designed by Lee Simonson 
and the photograph is by Vandamm. 
This shows the use of directional light 
so typical of the more recent lighting 


techniques, chiefly from spotlights. 


Figure 10. For “Madam Butterfly” in 
1900, the lighting designer Louis Hart- 
mann arranged a series of lights be- 
hind the translucent screens. Each 
light was equipped with a silkcolor 
roll and as the rolls were turned the 


effect on the screens faded from sun- 


set to night and to sunrise. (Courtesy 
New York Public Library — Theatre 


Collection.) 
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Figure Il. A dramatic scene from 
“Girl of the Golden West” (1905) 
shows the surprisingly effective and 
sometimes 


dimensional lighting 


achieved in that early period. Miss 
Blanche Bates was starred. (Courtesy 


New York Publie Library Theatre 
Collection.) 


pain 


i 


1911 with “The 


hoods” were dimmed in 
in a western sunrise. By 
of Peter Grimm” Hartmann was using an inci 

deseent follow spotlight 
an ethereal look 
Another 
Joseph Urban. By 1914, in 
nm and Metropolitan Opera 


vn the kind of dramatic collaboration 


erioad Was 


great practitioner 


productions at the 
Houses, 
attain 


able between stage setting, actor, and sti 


Melisande,” “Tristan and Isolde,” 


ive light 


ing. “Pelleas et 
“Monna Vanna” and others 
this collaboration 

For the 
architect named J. 
a member of the I.E.S., 


out a remarkable scrim-translucency effect 


of Urban’s work show 


production ‘Chanticlere” (1911), an 
Monroe Hewlett was helped by 
Bassett Jones, in working 
Jones 
was later to be Illumination Consultant to the New 
York World’s Fair of the late thirties.) But it was 
a rare occasion in those days when special engineer 
ing talent was called upon to achieve dramatic 
effects in lighting. As a matter of fact the high 
caliber of the work done with the then existing 
equipment shows the relatively high state of devel 
opment of that equipment in the first few vears of 


the century 


Progress: World War I to World War II 

The practice of theatre lighting developed at an 
accelerated pace between World War I and World 
further development 


War II. Not only was there 


of specialized equipments and the introduction « 


new procedures, techniques, and artistry, but of 


equal importance, the first real formalization of 


stage lighting techniques 


That progress was accelerated stemmed pri 
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Figure 12. Maude Adams starred in “Chanticlere” 

(1911) for which the scrim-translucency effect shown 

here was used for the first time to gain a remarkable 

effect of depth. J. Monroe Hewett and Bassett Jones 

(an early LE.S. member) have been credited with the 

development. (Courtesy New York Publie Library — 
Theatre Collection.) 
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Figure 15. The compartmented borderlight, cirea 1918, 
with slide grooves for gelatin color media, was first 
introduced for 500-watt lamps. Within a short period 
of time very carefully designed mirrored glass reflectors 
were introduced into the sheet metal partitions. Present- 
day striplights use Alzak process reflectors but retain 
much of the same basic construction shown here. 








Figure 13. (left) Nitrogen Olivette or Open-Box Flood- 
light introduced about 1913 to replace the electric-arc 
floodlight and the incandescent bunch light. The unit 
shown used a 1000-watt PS 52 lamp. 
Figure 14. (right) Long-throw parabolic reflector flood- 
light developed for the production of “Caliban” (1916) 
at the Stadium of the College of the City of New York. 
The reflector was adjustable which permitted focusing 





for a narrow or a broad beam of light. 








Figure 16. (left) Suspension type spotlight available in 500-, 
1000- and 1500-watt sizes by 1918. These were used overhead 
between borders and enabled very bright down lighting. 
Figure 17. (right) The ellipsoidal reflector downlight used in Figure 18. One of the first of the true Fres- 
the Center Theatre (1932) had a 250- or 400-watt G-type lamp. nel lens spotlights introduced in the late 
The ceiling opening measured 4 inches. This became the fore- 1920's and early 1930's. There was a com- 
runner of ellipsoidal reflector spotlights and auditorium down- plete wattage range available by 1936, 250- 
lights. 5000 watts. 


and more into the theatre as a revul founded in 1912 by Winthrop Ames, Livingston 
realistic conventions of the earlier Pratt, Maurice Brown, and Samuel J. Hume ad- 
entury. This artist was concerned vanced the work. In future years those groups and 
called the concept of “total de others like them such as the Provincetown Players, 
tire visual stage picture. The the Washington Square Players, and the Neighbor- 
of this movement, called “the hood Playhouse (all founded in 1915) were to have 

Stagecraft,” included the Swiss, Adolphe a tremendous effect upon the American Theatre. 
English, Gordon Craig. In this The Provincetown gave Robert Edmond Jones 


Theatre groups such as those his first opportunity for design. His later works 
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1916) for Nijinsky 
1921), and 


settings ol 


Kul nsplegel 
1920 


lneiuding Pil 
“Richard ILL” 
“Hamlet,” 
light 


audiencs 


Macbeth” 
1923), are essentially stage 
conceived, born, and displayed to the 
light 


through the dramatic medium of 


From the Washington Square Players came Lee 
Theatre 
conceived the settings for “Lilliom” (1921 
“Back to Methuselah” 


Simonson, who as designer for the Guild 
with its 
famous railroad trestle scene, 
i 1922 
settings in this country, “Man and the 


(1924 


with the first important use of projected 
Masses” 
, and “Dynamo” (1929), among others. 

remembered for their 
Norman Bel 


which converted 


Among other names to be 
work in this period are 
“The Miracle” (1924 
Theatre in New York to a 


high with a wedding of 


lighting 
Geddes with 
the Century Gothic 
Cathedral and set a new 
production elements achieved through lighting; 
Claude Bragdon with his production designs for 
Shakespearean tragedy commencing in 1925; Henry 
Drevfuss designs for “The Last Mile” (1929 

Cleon Throckmorton, Hazard Short, Albert John 
son, Jo Mielziner, and Donald Oenslager, were all 
doing their first professional work in this same 
period. Thomas Wilfred became interested in light 
ing as an artistic expression in itself and developed 
a series of projection machines for the achievement 
of a silent symphony of light. Monroe Pevear, an 


architect and engineer, became interested in 


Baker’s 47 Workshop at 


and from this interest went on to the development 


George Pierce Harvard, 


of a line of theatre spotlights and color specialty 
items 

The actual formalization of theatre lighting tech 
niques commenced roughly in 1925 with the crea- 
tion of a graduate Department of Drama at Yale 
University. Graduate work in lighting at Yale was 
followed within a few years by similar coursework 


at such institutions as the University of Iowa, 


Northwestern University, Carnegie Institute of 


Technology, ete. There has been steady growth in 
the teaching field since today perhaps 40 institu 
tions have graduate level instruction and well over 
200 have undergraduate level instruction in stage 
lighting coursework. The teaching of lighting has 
had considerable influence «pon the development 
of the art as practiced and upon the development 
of equipment. The formalization of instruction has 
led to analysis and thorough study of lighting prob- 
lems. Many of the college-trained students have 
gone into theatre production work or into associa- 
tion with the lighting equipment manufacturers. 
The development of equipment throughout this 
period considerably advanced and facilitated the 


practice of stage lighting. Progress in light sources 
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for the introduction 


Nit rogen 


had Dv 1913 cleared the way 


of the 900- and 1000-watt Open-Box 
Floodlights 
are floodlight 


duced and by 1918 the parabolic reflector floodlight 


These soon were replacing the electric 


Nitrogen Sciopticons were intro- 


had been re-designed from its “gallery reflector” 


appearance to become a highly efficient long-throw 
“Caliban” floodlight for use in open-air pageantry. 
Floodlights and borderlights were compartmental- 
ized and a framed square of gelatin media placed 


over each compartment. The 1000-watt G-48, C-5 
filament nitrogen lamp, and a 1500-watt G56 lamp 
requested by the industry were developed by 1918 
and incorporated into newly designed plano-convex 
spotlights. Mirrored glass reflectors were available 
for these spots if desired. Within a few years with 
the exception of the are follow spotlight, the thea- 
tre had practically discarded the electric are and 
was using the incandescent lamp solely ; the electric 
are was rapidly becoming confined to motion pic- 
ture lighting 

The desire 


cient and compact equipment manifested itself in a 


of the industry to produce more effi- 


all for improvement in light sources. The various 


lamps developed for the industry included: the 
1000-watt T-20 projection lamp (1919), the 500- 
watt T 1925), the first prac- 
(1930). bi- 


lamp 


20 projection lamp 
tical oplane and biplane filaments 
post base lam 1930), base-up tubular 
1933). 100-watt s 
1933 


amp 


bayonet base projection lamp 
500-watt 


1985 . ete 


T-10 medium prefocus base-up 


An existing square prismatic lens had been in- 


troduced into spotlight equipments in the late 


[Its distribution was unsatisfactory, how- 


twenties 


ever, and after considerable experimentation a 


Fresnel lens was designed and introduced. This 
gave a soft-edged highly efficient spotlight which 
far surpassed the performance of the plano-convex 
units. By 1936 a complete range of Fresnel spot- 
lights . 250 watts to 5000 watts had been 
catalogued 

For the downlighting in the Center Theatre an 
ellipsoidal reflector unit with a “pin-hole” ceiling 
1932). This first ellipsoidal 


250-watt or 400-watt G-30 


opening was designed 
reflector unit used a 


lamp. When it was decided to manufacture an 


ellipsoidal reflector spotlight for theatre use it 
became apparent that in the larger wattage units 
the base-down lamp would result in insurmountable 
problems of heat dissipation and lamp replacement. 
This forced the development of 1000-, 1500- and 
2000-watt base-up tubular lamps. The new spot- 
lights first appeared in the catalogs of 1933. They 
proved to be two to four times as efficient as the 
1906 119 
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Figure 19. (left) Typical of the earliest ellipsoidal reflector spotlights was this unit 


which used a 1000-2000-watt base-up tubular lamp developed especially for it. 


Figure 20. (center) Present day Fresnel spotlights are similar to this unit and are 


available in a wattage range of 100-10,000 watts with lens diameter from 3 to 24 inches. 





Figure 21. (right) The ellipsoidal reflector spotlight of teday is available in wattage 


range of 250-5000 watts and with lens diameter of 4!'»+ inches to 12 inches. 


changers. These allowed for the first tim: 
point of the i} ity to choose any desired color rathe1 
otlight resulted. The ing” from one color to the next 

lens spotlight and the ellipsoidal reflector Remote directional-control systems of the tracker 
juickly became the major ruments of wire type were, again, available prior to 1906 
ghting and have remained the primary Periodic attempts were made throughout the 
twenties and thirties to completely operate a spot- 
light by remote-control. All of the systems devel- 
oped were subject to the most minute adjustment 

and none were ever economically feasibl 
Intensity-control of light was more successfully 
achieved. Manually-operated resistance dimmer 
boards with switching presets, interlocking, master 
ing, and grandmastering, and slow motion con 
trols, reached very complete development during 
tors the twenties. Motor-operated resistance dimmer 
proved control systems were commercially developed dui 
illy valuable in striplight equipments and by ing the same period. In the middle thirties the first 
ddle thirties the expensive mirrored glass commercial auto-transformer dimmers were mar 
r and the glass castings for theatre reflec- keted for theatres with alternating current sup 

, 


lete in view of e efficient, or} plies, and the elaborate control systems of remote 


unbreakable Alzak proc: eflec operation by motor, switching presets and the like, 


ess in lighting instruments in were gradually incorporated into installations. 
was also important development A reactance dimming system had been installed 
ontrol syste Remote-control in the Earl’s Court Exhibition Theatre as early as 
tracker-wire 1896 but this type of dimming had never received 
en installed in a fi heatres long be popularity in the theatre due to the weight and size 
neandescent ehting ior to 1906 of the equipment The duplication of equipments 
olor wheels were avail: » driven required for feeding both alternating and direct 
chanism engaged Vv an electro current voltages also made these Systems expensive. 
1918 these systems were operated by In 1922 a resistance controlled reactor was in- 
twenties and early thirties stalled in the Cleveland Public Auditorium and in 
ent took place with » intro 1925 a tube reactor was developed for the Chicago 


Opera. There were several installations of the tube 
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hirties includ 


Progress: World War Il and After 


During World War II t 
dasa whol 


mtributions wet 


training 
gunnery ti 


lighting 


Figure 22. A glimpse of the vast array of stage light- 


ing equipment required for today’s productions. This, 


of course, shows only some of it, all skillfully manipu- 


ens design, m¢ ls of improving vi lated for numerous spectacular or dramatic effects. 


») mounting 
O00- : 9000-watt base-up 

ed and made avail the indust 00 il they were developed in 

into striplights and 


projector serv 


tion lan p 


irea has provided the The televisio idustry has « vuraged the study 
: and mounting 
} a 


DY pol S 


exper 


Figure 23. Spectacular scenes such as 
this at Radio City Music Hall, are now 
commonplace, and lighting design for 
stage effects is a recognized art, highly 


respected in mid-century theatre. 


Pb 
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designing a successful rv itv but ol terconnecting as well have been de 
Composition color media sign “luorescent dimming using either ele 
rmanence than gelati tron or auto-transformers is feasible and 
systems of the latter type have been prominently 
tectural installations although not as 
rhting 
number of developm 
and he vv i promise 


lighting 


ven way t itere A fe hich may be introduced into 


{ 


a few years include: memory 
ourse of a pro cul inch ecard or tape devices for recording an 
and counte! ed number of lighting presets; zirconium 

is are availabl ene ‘¢ lamp specialty equipments; ex 
rle projection systems; dichroic 

‘tors for alternate rejection or 

if the infra-red component of the 
lamp; the use of the same band filters 
trol problems; projector and reflector 

yf precise matting; fluorescent dim 
apable of extreme smooth intensity 
from full intensity to off and reverse 
cyclorama ashers which will 

high intensity shee f light over 

ical surface from very close by. Devel 


7 


such as these of 


er great hope for the con 
tinued progress of theatre lighting it is to be 
hoped that the one-hundredth anniversary issue of 
ILLUMINATING ENGINEERING will reflect the next 

vears of theatre lighting | another 


f progress 
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For Use by Sustaining Members 
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been designed 
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Man's Great Heritage 


on your 


pic 


tu can now 
thout government 

with flat glass, 
low-transmittance 


naterials whic] 

lows. Their arrange 

» structure may | 1 a saw-tooth roof, as 
a “bubble” skylight, as a cl story window or 1n 


monitor construction, to mention a few more day 


lighting developme And, of course, the daylight 


itself may be controlled by a variety of means, some 


antedating many years the 50-year span cf 


LES some by means of recent developments 
In daylighting practice today, the designer’s 


interest is divided (as in electric lighting practice 


between the maintenance of recommended illumi 
nation levels and the control of brightness in the 
field of view. In many respects, the greatest dif 
ferences and the greatest similarities between de 
velopments in electric lighting and daylighting 
over the past 50 years have been in their attack on 
these objectives. For quite some time, the daylight 
ing efforts of necessity were directed at increasing 
window areas in order to raise the maintained 
level. During the same period the electric lighting 


program was aimed at raising the efficiency of their 


light sources with the same objective in mind 


By 1940, the success of these programs had begun 
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; 


relieve the prim eed for further up-grading 


minimum maintained levels and more and more 
» and attention have been directed since at con- 
Here the daylighting and electric lighting 


sop! ies seem to differ. Reflecting some of these 


differences the Daylighting target has been 


iation within comfort limits,” whereas th 


‘trical objective seems to be “uniformity” per se 
In daylighting, tasteful, effective utilization is 
the common underlying assignment and the appli 
eation of new knowledge and devices is as often in 
the hands of architects as of engineers. This means 
that Daylighting has been, is, and more often will 
be built into rather than merely “applied” to th 
building 

This leads naturally to two of the knotty prob 
lems of daylighting, 1.e. measurement and predic 
tion. Perhaps more specific technical effort has 
been devoted to these phases than to any other 

In 1950 the LE.S 


leased the first Recommended Practice of Daylight 


Daylighting Committee re 


ing. In 1953 this Committee. sponsored a complete 


session of the I.E.S. National Technical Conferences 
devoted to daylighting with principal emphasis on 
measurement. During 1956, the I.E.S. Daylighting 
Committee will draft its first procedure on meas- 
urement. Its deliberations indicate that general 
recognition of a prediction method soon may be 
forthcoming. Because of the time-factor character- 
istic of daylighting measurement, precision in this 
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Architectural Trends 


industry yIMLISE ! 1 be yond the 


nt thinking 


To extend thi itural order hings in today’s 
vilization where mi is sheltered from the heat 


; 


and cold, and the winds and the rains, is the earnest 
endeavor of architects, engineers, manufacturers 
and research teams — to bring daylight into homes, 
ffi tf 


school rooms. offices. factories 


iis well traveled road various milestones 


of parti ular interest. These listed 


few of many worthy of mention: 


Van’s Great Heritaq: ILLUMINATING ENGINEERING 











Edgar 


Oklahoma; 


Associates 


High School, Norman, 
Caudill, Rowlett, Seott and 
and Perkins and Will, Architects and 


Engineers. 
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Kaufman Residence, Colorado; Richard J. Neutra. 


Architect. 





North of the River High School, 
Bakersfield, California; Alford and 


Thomas, Architects. 
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MILESTONES IN DAYLIGHTING PROGRESS 
ment of wide span construction 


ndows introduced Detroit Steel Products 


flage, Daylight and Sk; srightness Studies, 
Island and Florida Sponsored by Thomas 
Edison. 
opment of steel and alu: 
effective glass areas in fenestratio 
Development of widespan construction encouraged 
general use of large fenestration open 
Daylighting Statistics collection Dr Kimball, 
Washington, D. C., U. S. Dept. of Health 
Research on Daylighting in Factories H. H. Hig ~ be = | Jr 


hie and H. S. Bull, University of Michigan. , : 
; Lever House, New York City; Skidmore, Owings and 


Merrill, Architects. 


Research on daylighting from windows H. H. Hig 


bie and G. W. Younglove 
Solar eclipse measurements 
eat-absorbing plate gl 
Glass block introduced 
Research on Daylight in el: yom H. Brown, 
Stanford University 
Research on Daylight Measuremen Rapp and 
Baker 
Development of doul 
Glass Center, New York 
Photo controlled electric lightins 
Studies on illumination m 
P. Moon and D. E. Spencer 
Development of lig! 
Studies on lumino 
rooms Willard 
Coordinated classroom 
De velopme! 
Studies on durat 
Frank Benf 
U. S. Weather Bure 
Development of Fiberg 
Research on Day ight in 


J. W. Griffith, Southern Met} . : . ’ . P . > 
Fayette County Hospital, Vandalia, Ilinois; Pace Asso- 
fecommended Practice : ‘ 
a) ciates, Architects. 
ons in Daylighting ). Spencer, 
Kingsbury and R. W. McKinley; 
; controlled exterior lo 


0 ft. by 8 ft 


Pilkington Bros., England. ’ selective transm 


St ies on imen method ghting des 


R. M. Biesele, rner, E. W. Conover 
Studies on round Reflectio J. W. Griffith, O. F 


Wer 


ow transmittance 


rain and 


Photos on the facing page 
A — Medical Research Building, University of Southern 
California; Albert C. Martin and Associates, Archi- 
tects. 
B — Bishop Dubourg High School, St. Louis, Missouri; 94! Johnson Wax Tower g ing in fenestration 
Murphy and Mackey, Architects. loyd Wright, architect 
C Kelsey Hayes Wheel Co., Plymouth, Michigan; Sol: ouse, Dover, Mass. Maria Teikes. 
Giffels, Vallet and Rosetti, Architects and Engi- lg house, New Canaan, Conn. Phillip Johnson, 


neers. 


D — McGee School, Rivera, California; Kistner, Wright 952 seve ouse, Neé or } idmore, Owings & 
and Wright, Architects. Merr i 

E—J. L. Hudson Co., Detroit, Michigan; Victor Gruen, 953 Lake Shore Apartments, Chicago. Miss Van de 
Architect. Rohe, architect. 

F — Southwest Elementary School, Evergreen Park, Manufacturers Trust Co., New York, all glass branch 


Illinois; Bryant and Walchi, Architects. bank. Skidmore, Owings & Merrill, architects. 
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Automotive Lighting 


_ AUTOMOTIVE HEADLAMP HISTORY 
HEADLAMP TYPES TYPICAL BEAM DISTRIBUTION 


Ow Lome 


a Provided Neghgible |Hurmnation 
a | Of The Roodwey 


a MAXIMUM SPREAD OF BEAM 
jr THE ROADWAY IN DEGREES 


/ PP —— = ig] BEAM CANDLEPOWER 
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An interesting and probably accurate an 
is told of Charles F. Kettering’s early asso 
200) passeng ars, c with Carl G. Fisher 
Kettering had developed a revolutionary 
electric motor to operate a cash register, and in 
1909 set out to solve the problem of battery 
operated electric ignition for automobiles instead 
f magneto operation. He sought and obtained 


‘isher’s permission to use the Indianapolis track to 


“try an experiment.” Kettering had installed elec 


lighting as well as the novel method of electric 


; 


gnition on his experimental car. The speedway 
superintendent watched the experiment ‘a while 
and then went to the front office to consult Fisher 

“Who's the fellow you let use the track?” 

“Oh, some nut from Dayton who thinks he’ 
something,” Fisher replied. “I didn’t like 
‘ourage him.” 

“Well,” said the superintendent, “that nut is 
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1920 test 


lway to Fahrenheit 
ing business.” lamps can be 
was not 


nmable frases 
Portable trouble lamps carried, 
about the 


lamps and lighting de 
National El 


Electrie L 


hnical 


introduced as accessory equipment, the 


t 1 


lamp cited in this 1910 bulletin is the only 


x device of the type which did not eventually 
Lighting 


come standard equipment 


The advantages ighting became standard equip 
ment on some cars in 1911 and the use of electric 


without leay headlamps 


f this bulletin seem worth quoting: 


tail lamps and instrument lamps was 
fairly widespread following the introduction 


of 
Kettering’s electric starter in 1912 


there is no exe Gas-filled incandescent lamps were introduced in 

* the polished surface 1915; also in 1915 a few states followed the lead of 
Lights cannot be blown out. Massachusetts in adopting regulations prohibiting 
is no water to freeze Storage Bat elaring lights and defining distances at which ob- 
Treezes at a temperature conside! ject ul be ma visible by 


the headlights 








Cirea 1920. Beam pattern related to 





passing cars. 
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pted solution was an upper and a lower 

beam. The upper beam then — and now should 

be used only when no car is approaching within 

1000 to 1500 feet. The lower beam then and now 

should always be used when approaching cars are 
this close 

In 1925, the number of lamps on the average car, 


produc t the factory, \ Li, two head- 


as 
lamps, a tail lamp, two side or parking lamps and 
‘rhaps a dash lamp. But accessories installed by 
owner were popular stop 
signal lamps, spot lan , fog lamps, 
ps and various interior 
standard 
equipment least on deluxe model n 1926, a 
pamphlet of the Automotive Lighting lation 
shows 18 lamps on “The We jAghte or Safe 
leasant Motoring.” 

1926 milestone of mention was 
of the uniform vehicle code. This 
revised periodically continues 
model traffic code to the States. It 
ontains broad provisions on lighting equipment in 

1f safe operation 
Headlighting was improved in 1928 through the 
ption of “Fixed Foeus” designs. Ad- 
eusing mechanisms were discarded in 
reflectors of larger diameter and longer 
These were | ensitive to variation 

n filament positioning 

Asymmetrical lower beams appeared on some 
ars in 1932, with advantages recognized in a pre 
vious SAE paper* Note Additional li h di 


rected farther ahead along the right side of the 


» 


Sealed beam headlamp. 
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Better lower beam — up to 80 feet more 


seeing distance at side of road. 


Comparison — older beam pattern. 


improved visibility 
the driver to concentrate hi 
During the period 193 
had headlamps providing er ‘ams, and on 
model had four beams. In t pel : > size and 
Shape of the headlamps D3 yile teature 
n varying between m 
en the right and left 
too. In some 
the right side of other cast 
right headlamp was used to light the right side 
the road. By this time (1930 through 1939 
candlepower (headlamp) was generally 32, up 
from 21 of the original electric headlamps. 
In 1934 
A separate “collar” was soldered to the base after 


This col- 


lar was optically aligned with the filaments, and in 


headlamp bulbs became “prefocused.” 


manufacture of the bulb was completed. 


turn seated directly against the reflector. This 
provided more accurate alignment of the filaments 
with respect to the focal point of the parabolic re 
flector, and thus permitted use of reflectors of 
shorter focal length and lesser diameter 

The variety of designs, shapes, sizes, and ar- 
rangements of headlamps during the period prior 
to 1939 led to a certain amount of misuse, and a 
general lack of service understanding. In this same 
efforts by Finch,5 


established 


period independent research 


Goodell and Johnson,® and Roper’ 
relations between beam candlepower and seeing 
distances and the effect of glare upon seeing and 


comfort. The Nela Park studies by Roper and his 


colleagues also established an “observer conscious 


ness”? or attention factor which may be applied to 
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nanufacturing n fac vas 
innovation in incandescent lamp 
since Edison’s first practicable 
Early in 1937 the automotive indus 
a Nela Park 


glass hermetically sealed head 


ngineer’s inven 


amazin rly short time of 214 years, speci 


were developed for the so-called sealed 


headlamp systen incorporating the new all- 
glass unit, or a physically similar unit subsequent 
ly developed and incorporating a metal reflector 
and soldered-in bulb. The two types were inter 
changeable p S eally and produce d essentially the 
same initial lighting results each manufactured 
to meet new I[ES-SAE specifi itions on headlight 
ing beam performance 


specifications recognized the need 


Hence they called for a 


These new 
for increased light output 
15-watt filament providing the symmetrical upper 
beam and a 35-watt filament for the asymmetrical 
lower beam. The maximum beam candlepower was 
increased by 59 per cent to 75,000 

The system included a simplified holding and 
aiming arrangement to facilitate service, and it 
included an upper beam indicator — a red warning 
light on the dash to signal the use of the upper 
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3 PPC eS 


1955 test laboratory ears and labora- 


tory equipment. 


performan 


organized and 


Reference 
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most | ‘armtsea ere stil 
erosene lighting uch arn ehting that tandarad advanced substant 
xisted on the fringes ities was limited and ne lectrification of 
substandard ecade between 1930 and 1940 primarily a power development 
percentage of farms with electric service nearly In retrospe it Was, perhaps, an 
agriculture that electrification came a 
irban developm In an old industry | 
ing, tradition co resist 


raditionally 


1990] An} 9.5% 
1935|(E} VY 10.9 " : : a owth. Indeed, 


rapidly to he 


entertained 


35 (SOOO A 45.7% 
oo] SESE EASES ED EDE 02% 


Percentage of farms electrified, 1920-1955. Each barn represents 10 per cent. 
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MILKING TIME for a large herd in a well 
lighted dairy barn proceeds with care and dis- 
patch. Maintenance work is expedited, too, with 








ample light to insure thoroughness. 


been true for years. market some improvements on the techniques it has 

eral foci in the phenom- borrowed. Right now research into the protean 

appli ‘ations to tarm relationship of light to life is suggesting that illu- 

mination for the human eye is just a starting point. 

ommercial lighting tech Plant and animal response to radiation lie in vast 

er so rapidly in rural new areas largely unexplored. What has been hap- 

vhting counselors will have to keep pening in recent years in the farm field leads to a 
specializations to keep pace with concept of the future wherein lighting by the quar- 


ghting has become an instrument di ter section or the square mile is a real possibility 


olved in farm production as well as for We have not begun to comprehend power develop- 


and the service of eyesight. Applica- ment on so vast a scale. New fuels, t.e., atomic and 
arm will presently show the urban solar energy may produce the means for economi- 

















THERAPEUTIC uses of light are important in 

keeping cows in good condition. Handy port- 

able infrared units are widely used to treat 
simple ailments of cattle. 
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BLACK LIGHT from the small candling unit 
helps the farmer speed quality eggs to market. 


wars % 
eeeeveveveee , 
cal expansion 


and their control 


years avo 
distinctly uniny 
of farm uses 
lighting for 
was 


ultraviolet radiation would soon | 


primitl S 


mand as a complement to natural processes. Excite 
d 


ment about vitamins for human health embrace 
lamps producing ultraviolet. It was argued, thé 


so simple and economical a source of Vitamin 


EARLY PRACTICE in brooding was encouraged 
with cardboard crates for shipping baby chicks, 


readily converted into a brooder. 


REALLY SUPER brooder houses have demon- 
strated production methods in bringing chicks 
to broiler stage. Lighting incident to the 
radiant heat provided by the multi-lamp units 
for each brooding pen makes operations easy 
to inspect. Constantly replenished feeding 
troughs invite these comfortable warm little 
chicks to busy eating and growing. Every three 
months 20,000 broilers go to market from this 


house. 
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radiant 


rEMPERAMENTAI 


This is 


take 


installation 


turkeys to 


energy. an early with in- 


dustrial reflectors employed to distribute the 


health giving warmth. 


HOGS have a hard time keeping cool on summer days 


I he y be 


When lights are switched on in the cool of night at the 


in the corn belt. may too warm to care to eat. 


feeding pans, hogs are easily persuaded to have a snack. 


It makes a difference to the farmer getting hogs fat- 


tened for market. 






















Yé 


tremendous implications. That may still be 
but events to date have not confirmed the 
In poultry houses early experiments discov 
that good results at first attributed to ultra 
t were really due to radiation in general and 
red in particular 
Wis “ aisco ad that tl nan loht 
r, so helpful in developing standards of early 
s was chiefly useful in showing that had 
rent categories of measure on fart Gen 
Illumination pra n far iildings did 
llow the logic for standards in lighting city 
rs. Flexible equipmen hiefly for localized 
ng, directed to specific tasks, usually suited 
rs much better. Then we further discovered 
t} meter’s design, following eye sensitivity 
not able to help us to determine standards for 
ils and plants which have quite different r 
it 
ich experimentation went on in the thirties 
importance of light to growing plants and 
ils was an obvious but tantalizing fact How 








ILUNG HOGS thrive under infrared light. 
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SUGAR CANE, a really big field crop, has been 
shown to be susceptible to a high degree of 
control with light. This technique promises 


much larger yields of sugar per acre, since 


with maturity delayed the cane grows larger. 


IN JUNE 


1954, a generator was produced for attach- 
a tractor, providing a mobile 3-phase power 
from the 


plant of 10 kw capacity operating directly 


tractor. This development makes possible the use of 
standard voltage equipment in the fields. The il!ustra- 
tion shows floodlights and a black light (fluorescent) 
bug trap mounted on the tractor. Trailer equipment, 
such as balers, harvesters, or combines, can be equipped 


with motors rather than separate gasoline engines. 


= neat 
HAY MOWS may be hazardous places to work unless 
lighted. 


mechanical equipment for 


properly Advanced farm practice goes for 


handling hay, and good 


lighting helps to keep operations tidy and efficient. 
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ad and sol 

ve aban 

farm lighting brought much of 
llumination to the farm home 

and higher safety; the farm buildings and chores 
Light for 
proved the need for fresh thinking 


hores, such as a dairy barn, 
Seeing tasks 


+ } | 1 + 


there were unique and techniques had to match 


them. 
When World War II came 


porary 


along farm lighting 


suffered a ten relapse. This was more ap- 


parent than real. Under the urgency of war de 


mand science was mobilized to investigate many 


fundamental natural phenomena. Hydroponics 


mav be recalled as a system de veloped for growing 


vegetables in tank gardens. Chemical nutrients in 


tanks filled with water and gravel provided one 


element of growth. Sunlight or artificial light pro 


vided another. How was the function of each ele 


nent ombine mn e process This problem eon 


tinues to provide a fertile field for research 


Wartime 


} 
; 


hastened the time 


development of atomic energy has 


when we may know more fully 


how photosynthesis works While we await more 


letails of the process some earlier studies have 


advanced our knowledge a long way. 


Photons lism. a lone word refe rring toa phase 


of photosynthesis, has shown us that growt! and 


related to 


maturity in living things is intricately 


patterns of light and dark. Long day and short 


day plants, we discover, are dependent upon short 
and long nights respectively for maturing. This 
discovery, confirming research work started 30 
vears ago, had led already to important commercial 
have won na 


implications. Florists, for instance, 


tional interest with lighting applied to control 
blooming appropriately to the most profitable mar- 
ket opportunities 


Control of plant growth and maturity by light- 
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GARDENIAS are grown with help of 100-watt lamps in RLM dome 
type reflectors, at the Daisy Hill Farms, Chagrin Falls, Ohio. Lamps 
burn about six hours per day. Head gardener states that center bench 


was in bloom about two weeks before outer side ones. 


BLACK-LIGHT lamp attracts insects 


to this trap for electrocution. 


LABORATORY with 2000 footeandles for <tudy of light 


and plant growth. 


yA it 


» years of very rapid growth. This 


+ 


ust do while continuing to expand at an accel- 


rating rate. Since 1950, when IE published its 
paper on the modern aspects of light and agri- 
professional interest has grown apace 
“opriety was debated on grounds of 

to professional interest. Once presented 
questions were answered by immediate re- 
Today the society has no doubt about its 

in farm lighting. It is not a field, however, 
orresponds to the norms of the older fields of 
e. So far the terminology has little to do 
footeandles or brightness values or contrasts 
flectances in the customary relationships. It 
all for a high degree of professional skill and 
members will continue to find it expanding 
ssional interest with growing opportunities 


ceialization 
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...... Lighting Research 


R ESEARCH has contributed greatly to the 


of Product 


n us new thir and applica 


development our modern world re- 


search has give rs to use, 


tion research has told us how to use them. This is 
just as true in light and lighting as in any other 
field of 


vided 


Research has pro 
ht 


sclence or engineering 


with countless new lig sources and 


us 
many lighting techniques 

Even fifty years ago when the Illuminating Engi- 
neering Society was founded and later when com- 
mittees began to formulate lighting codes, it was 
realized how little information was available upon 


their recommend 


which to base itions. Of course in 
those days, which can be considered an era of mere 
footcandles, the lighting specialist’s main problem 
was to provide even a little light where it would 
He was in a position similar to that 


but didn’t 


do some rood 


of a doctor who had pills in his bag, 


know what the proper doses were 


Vision has been studied for hundreds of years 
1 


Countless investigators have provided us with a 


wealth of knowledge about the eye and visual sense 
However, most of the early investigators considered 
Thus, 


new research was necessary to establish the 


light and lighting only incidentally much 
rela- 
tionships between light and sight. 

The research of any period generally reflects the 
tools the experimenter has available and the con- 
cepts developed by him and his predecessors. Too 
often the latter have been restricted by limitations 
of the former. However, as decades have come and 
gone, our viewpoint has broadened to include many 
of the 


before we will have the answers to all of our ques 


aspects seeing which must await future 


tions. Vision research — the study of the capability 
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of the things has been broadened into 


eve TO See 


eall 


passes all aspects of human behavior and response 


what we now Lighting Research. This encom 


to visual situations in which light and lighting have 
gree of importance 

his inaugural address, L. B. 

f our Society 


Fifty years ago in 
Marks emphasized that the objectives o 
include the gathering of authoritative data on the 
subject of illumination and pointed out the need 
for research upon which illuminating engineering 
eould grow soundly. Thus, the Society assumed a 
which it has faithfully adhered to 


During the past half century more 


responsibility 
and executed 
than 250 papers dealing with the many phases of 
lighting research have been published in our jour- 
Many 


fundamental 


nal. more, though not directly concerned 


with research, were intimately asso- 


All these pa- 
pers, and diseussions of them, illustrate the great 
thi 


ciated with light, vision and seeing. 
importanes I.E.S. always has placed upon fun- 


lamental information. Technical committees have 


used these data as the bases for their recommended 
practices 


all 


However, we 


It is impossible to give credit to who have 


contributed to lighting research can 
recognize the pioneers who paved the way by their 
studies and analyses and whose work has encour- 
aged others to add to the essential knowledge upon 
illuminating based. Such 
names Cobb, Nutting, Bell, 


[ves, Luckiesh and Moss, Hyde, are familiar to all 


which engineering is 


as Ferree and Rand, 
Many others have continued in their footsteps and 
are contributing materially to the future of the 
Since space does not permit a docu- 


of all this be 


lighting art 


mentary review contributions, will 
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onfined to highlighting the progress that has been 
made in broad concepts and the general pattern 
of lighting reseat during the past 50 years as 


reported in our Transactions 


Science of Seeing 


Anyone who reviews the voluminous literature on 
light and vision cannot help but be impressed by 
at least one important point: the basic philosophy 


1 


revolves around the “best’ ‘onditions. In 


seeing 
other words, the objectives of today are the same 
as those of yesteryear: to provide the best possible 
ability to see with greatest ease and comfort. The 
knowledge at hand was applied to the current 
methods of lighting practice 

Various approaches and methods have been used 
by the investigators. Some were dictated by specifi 
and limited personal interests, while others were of 
a more general nature. Nevertheless, over the years 
pattern evolved as new 


a generally progressive 


experimental and criteria were devel 

[Illuminating Engineering 
make every possible use of 
oping sound light 


I 


iwh periods during which 
laced upon various avenues 
ontributed materially to the 


’ . 
(OHDVIOUSIYV Tie vreatest effort nas 


ve rall problen 


been expended on measurable effects of light and 


lighting. However, less obvious and not directly 


measurable effects have been kept in mind by many 
The earlier researches usually were confined t 
studies of the vist ise. Thus, we have compre 
hensive data on the smallest object and the least 
brightness that can be seen and on the least amount 
yf time necessary to see a given object. All of these 
involve evaluation F the threshold the b 
ot seeing. Of course, it 


line between seei 


was recognize laboratory 


tions could no 


which pe pl 


were Important parts of this new and expanded 
concept 

One of the early steps forward in developing this 
broader concept was made by Luckiesh and Moss 
Twenty-five years ago, with some hesitancy, they 
presented the accompanying diagram in which they 
attempted to include with definite knowledge an 
upproximation of the unknown. It was an interpre 
tation of the relationships among lighting, produe- 
tion of work and the expenditure of human re 
sources. Thus, for the first time, total human effort 
and energy were brought into the picture. It seems 
strange that this new concept took so long to de 
velop because everyone has experienced what the 
diagram illustrates. For example, when we increase 
the amount of light on this printed page from a 
few footcandles to 100 or more, we may not be able 
to read it more rapidly. But we read it easier and 
for longer periods without any appreciable fatigue 

Many researchers began to join the ranks of those 


who were interested in seeing — ophthalmologists, 


optometrists, physicians, physiologists, psycholo 


gists. Even those who more or less confined their 
work to threshold measurements began to include 
dynamic conditions in their experiments. Current- 
ly there are scores of colleges and universities all 


A for 


midable amount of information has become avail 


over the world where such work is done 


able. The specification of light and lighting is be- 
coming less and less an empirical art and is being 
based upon logic and a better understanding of 


how people need and utilize light for seeing 


Visual Performance 


Visual performance often is thought of, on a 
restricted basis, as the capability of the eye to per 
ceive things. As such, it involves measurement of 
the fundamental factors of size, brightness, con 
trast and time. On the other hand, it also is con 
sidered as a dynamic activity of human beings and 
includes the productivity of a worker on a typical 
job. On this basis it is necessary to consider the 
speed and accuracy with which a task is performed 
Obviously, the two approaches are connected 
Ideally, if complete information were available, it 
should be possible to relate work-world tasks to the 
fundamental factors 


Originally, most investigators used such tasks as 


eading black print on white paper or the discrimi 
of black objects viewed against white back 

It is obvious that countless work-world 

lower contrasts and complex config 

as impossible to prescribe footcandle 

some knowledge of the visual effec 


nation with these other tasks 
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ENERGY WASTED IN 


EX PENDE 


MANY PSYCHO-PHYSIOLOGICAL 
FACTORS OF THE HUMAN MACHINE 
MIT PROCUCTION OF WORK 


ENERGY 


Many 


Illumination upon 


investigi 


thers are continu 

significant outcome of these newer in ions 18 
that the data may be presented in tern er cent 
of optimum performance. T t possible te 
determine the effectiveness mination for 
task of given size and contrast and thereby ju 


the economics of increasing footeandle level to 


a higher value in terms « expected improve 
Another 
is the greater ¢ 


lr} nakes 


the data more universal in their application and 


ment on the part of the worker mportant 
result of these newer researches 
phasis that is placed upon brightness 
»>mphasizes the need for considerably higher levels 
All of 
L.E.S 


develop 


»f illumination for dark, low contrast tasks 
this information is being considered by the 
ighting practice comm s when the 


reeon menase d tTootear dle 
Visibility 
If detailed performance 
‘ould be made 
would eventually have comple 
ly 


this is an insurmountable task 


work 


every 
world task laboratory, we 


e data for specifying 


ght and lighting on this one basis. Unfortunately 
Therefore, it is 
necessary to develop some other approach that pos 
sibly might be related in some way to performance 


All things we look at are not equally visible 


Obviously, we can see some things better than 


ithers. Can we determine how much light we need 


yn these various objects to make them equal in visi 


bility? Basically, since most tasks are at varying 


f 


degrees above the threshold of perception, it is 


4 " 


necessary to determine how much each is above its 
own threshold. Any of the fundamental factors of 
size, contrast, brightness or time can be used as a 


JANUARY 1956 


le and incorporated in an instrument for 


evaluating the amount an object is above the 


hire shold 

Instruments designed not only for laboratory 
ise, but also for those places in the work world 
where visual tasks are performed are now widely 
used to study school, office and industrial tasks. It 
is possible to evaluate the visibility of praetically 
if de 
More recent 


any task where it is being performed and, 
sired, by the person who is doing it 


data have related visibility data to the absolute 


threshold footeandle level and to the brightness dif 
threshold. These 


ference 


serve to make it quite 
simple to determine the footeandles necessary to 


to any desired visibility level. It is 


lemonstrable that hundreds and even 


¢ 


andles are n essary to provide 


or many inherently 


At tl non we ; 0 mncerned with the 


practi ‘ability of 


igher footcandle 
levels. However, we are od in developing a 
single standard for lig] practice. It does not 
seem right that light for seeing industrial tasks 
should be recommended on a different basis than 


| t it may be difficult to 


for office tasks just because 
obtain. Visibility does give us a uniform basis for 


evaluating these very different types of tasks and 
provides an indication of the amount of light we 
should try to make available. The application com 
mittees and engineers will have to decide what, at 

oment, is an economic compromise 


Ease of Seeing 


The measurement of fatigue in general and eye 
Much has 


been written and a number of investigators have 


fatigue in particular is very difficult. 


studied this. Some have used speed, accuracy or 
rate of working as a criterion. Even though the 
subjects report fatigue, there often was no decre- 
ment in any of these measures and, in fact, some- 
times there was an improvement. Thus, it has been 
necessary to devise other more sensitive methods or 
indicators for evaluating fatigue or ease of seeing 

When the chart illustrating the expenditure of 
human resources was first prepared, the upper 
dotted curve was an approximation, but over the 
have shown that this concept was 


vears, data 


sound. Application of appropriate criteria before 
and after prolonged periods of working or during 
the test period have provided useful information. 
The so-called li-test 


nervous muscular tension, muscle action potentials, 


time blurred vs time clear), 


convergence reserve. rate of blinking, corneo-retinal 


DB) 


pote ntials have been used. At times there has been 
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controversy regarding their suitability, yet when 
applied with judgment, the results have been 
worthwhile 

No absolute method of measurement nor univer 
Nevertheless, the 


expended in see 


sal criterion has yet been devised 


t evaluations 
show that higher 


ease of seeing and 


ork is necessary in this area 
tions indicate greater ease 
rt andle leve ls it is desir 


deve lop ob} ctive methods of 


ng we mean the distribution 
listribution of 
Part of this 


task and the 
oughout the visual field 
very bright areas. But 
und thi ess bright and even dark 
sirable and produce visual discom 
Quality of lighting also involves visual dis- 
luction in the ability to see. In either 
that light is being wasted by not 
desired function of providing 

» and comfortable seeing 
en an ever present problem in illu 
engineering. In 1906 the Society’s first 
lent emphasized the need for information on 
One of the first appointed committees was 
this subject. During recent years, since 


* footeandles have become more commonplace 


I 


‘ 


of lighting has become one of the most im 
problems in lighting 


‘an divide this problem into two 


parts. Ons deals with the brightness of surround 
the other in- 
Both 


must be controlled so that they are in balance with 


floors . 


ings, such as desks, walls and 


volves the brightness of lighting fixtures 
the brightness of the task and with each other. The 
work of Lythgoe, Cobb, Luckiesh and Moss, and the 
analyses of Moon and Spencer have provided us 
with guiding information on the basis of ability to 
see (visual acuity and contrast sensitivity) and 
visual comfort (blink rate). General rules in terms 
of brightness ratios have been formulated, it being 
recommended that the brightness ratio of the task 
to the surrounds should not be greater than three 
for “very good” seeing conditions 

The limitations of brightnesses of lighting fix- 
Many 


factors such as size, number, brightness and loca- 


tures have posed a more formidable problem 


tion of luminaires, work brightness, ete. must be 
evaluated. Stiles and Holladay have given us in 
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formation for evaiuating the disability effects of 
sources of brightness. However, the problem of 
comfort is of more immediate importance 

The earlier data of Nutting, Holladay and others 
provided some guides for lighting design, but un- 
fortunately, they could not be extended without 
modification to typical current lighting systems. 
Over the years several methods have been proposed 
for evaluating glare values of typical lighting sys- 
tems. However, more complete data are needed be- 
fore we will be able to devise a universally appli 
able and completely suitable methods for evaluat- 
ing discomfort. Work now going on in the labora- 
tories of a number of researchers is paving the way 
toward a better understanding of the relative im- 
portance of the many factors which govern whether 
lig] 


ting systems are comfortable or uncomfortable. 
Considerable work still remains to be done 
Nevertheless, the available information indicates 


These 


must 


that we are moving in the right direction 
studies tell us how and to what extent we 
ontrol all brightnesses in order to provide comfort 


able visual environments 


Color 


An important part of our Society’s activities has 
been in the field of light and color. Colorimetry, 
spectral luminosity data, color of light sources, 

of typical sources on colored objects, colored 
surroundings and many other phases have been 
discussed at length in our journal. In fact, during 
the vears, through its committees and individual 
members, the I.E.S. has stimulated a large share of 
the work that has been done on this important 
subject 

The development of fluorescent lamps and the 
limitless range of colors including the many lamps 
which provide so-called white light have raised new 
additional 


questions and created problems for 


study. Pleasantness of lighting involves many 
things and brings to the forefront the importance 
of color rendition, color effects, decoration, and 
shadow. Even where critical seeing is of paramount 
interest, colors of illuminants and objects and their 


interrelations cannot be ignored 


The Human Element 
Their 


response to any stimulus, whether it be a prick 


We all know that people are different. 


from a pin or exposure to a glare source, will vary 
greatly. Practically all visual research data are 
presented in terms of averages which merely indi- 
eate how the average person will be expected to 
respond. People as individuals should, however, be 
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considered so that everyone can be given the oppor- 
tunity for achieving a given visibility level, per- 
formance, ease of seeing, or degree of comfort 
Unfortunately, most tests involve only a few ob- 
servers, so it is difficult to determine how individ 


uals would respond or react New data have been 


obtained on visibility and discomfort with relatively 


large groups of observers. In the case of visibility, 


it was found that about three times the average 
footeandle level is required in order that 95 per 
cent of the observers can achieve the visibility level 
indicated by the average 

Regarding brightness and comfort, similar re 
sults have been obtained. A brightness that is at 
the borderline between comfort and discomfort for 
the average person may be 
In fact 
that luminaire brightnesses should be reduced to 


extremely uncomfort- 


able for others recent researchers indicate 
about 40 per cent of the average value to be com 
fortabie for most of the observers 

Such analyses show the importance of obtaining 
data with larger numbers of observers. Further 
more, we should remember that many people have 


slightly subnormal vision. They, too, require more 


lirht for seeing 


L.E.S. Participation 


Recognizing that research needs support by in 
terested organizations, the 
established in 1944 the I.E.S. Research Fund. This 


is an autonomous body which sponsors university 


groups and Society 


research with the aim of establishing a sound basis 
for lighting techniques and the Society’s recom- 
These 
complement the work that had been encouraged by 


mended practices would supplement and 
the Society during all the preceding years 
During the past 10 years more than a score of 
investigations have been sponsored at over ten 
different universities. A few of the titles are in- 


dicative of the scope involved 


Muscle action potentials : ieasure of visual performance 
An instrument ! valu mn of night vision on high 
ways 

Visual brightness discriminatior 
Studies of the contrast threshold non-uniform surrounds 
Effect of a peripheral glare source upon the apparent bright 
ness of an object. 

Angular light reflectances of materia! used in offices, train 
ing quarters and ships. 

Visual importance of spectral components of white light 
Effects of quality of illumination and color of background 
in color preferences. 


\ brightness-contrast threshold m« 


Indeed, research gives us answers and paves the 
way for better lighting in the future 
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The Future 


This brief summary of what has been studied by 
those interested in lighting research should indi- 
eate that we are making great forward strides in 
providing a sound basis for specifying light and 
lighting. Much has been accomplished, but more 
needs to be done. Improved light sources and light 
ing methods make higher footcandles economically 
possible, but lay new problems in our laps. Con 
tinued prodding by I.E.S. technical committees for 
more adequate data and stimulation by the Re 
search Fund will, in the future, move us along 
slowly and steadily. 

Seeing is a complex process. Its complexity 
should not be considered an insolvable problem, but 
a challenge. Research workers find it gratifying to 
see their results applied to the development of a 
sound lighting practice. This alone would be suffi- 
cient to encourage them to continue their work. 
The Illuminating Engineering Society has long 
been aware of its obligation and for fifty years has 


accepted the challenge and responsibility 


Some Representative Papers Pertaining to Lighting 
Research Published in Transactions of the Illuminating 
Engineering Society (1906-1939) and ILLUMINATING 
ENGINEERING (1940-to date), arranged chronologi- 


cally. 


1911 


und Surround 


pectra sracter of Light on the Effectiveness of 
sackiesh, 7, 1912, 135 
Lights of Short Duration at Their Range Limits, 


Rey, 7, 1912, 625 


ency of the Eve Under Different Systems of 
minary Study of the Causes of Discomfort, 


40. 


ed Surroundings on the Color of the Useful 
8, 1913, 61 


nced by the Brightness of S irroundings, P. W. Cobb 


ty of Radiation, P. G. Nutting, 9, 1914, 633 


The Efficiency of the Eye Under Different Conditions of Lighting 
The Effect of Varying the Distribution Factors and Intensity, C. E 
Ferree and Gertrude Rand, 10, 1915, 407 


The Retinal Sensibilities Related to Illuminating Engineering, P. G 
Nutting, 11, 1916, 1. 

4 Method of Studying the Behavior of the Eye Under Different 
Conditions of Il t F. K. Richtmyer and H. L. Howes, 11, 
1916, 100. 


Vision and Brightness of Surroundings, P. W. Cobb, 11, 1916, 
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{ t 44. 10949 


Luckiesh. Mo 


ent es a 


lescent Filament 
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Louis B. Marks, President 


of the Illaminating Engineering 


Society, 


1906 


The Society's First Year 


Bic in HOW It 


1905, a young 


October 14 


and 


began! On 


consulting electrical lighting 
from his office 
York City, the following 
letter to his friend in the 


The 


engineer, Mr. Louis B. Marks, wrote 


at 202 Broadway, New 
Holophane Glass Com 


pany letter which started it all, read as 


follows 


Ue Van Renasala Le 
Holophane Glass Compa 
227 Fulton Street, City. 


Wy dear Mr. Lansingh 


lt has occurred to m that might be a good idea t 


farm a Society of Illuminating Engineers, with headquarte rs 


in this city. I believe that much good will result from a 
free exchange of ideas between those who are identified with 
this special branch of engineering 

Poasibly we can arrange to take lunch together som 
next week and talk this over. Call me up on the 'phor 


we can make an appointment 
/ B. Marks 
it was not strange that Louis Marks should writ: 
did, for his active mind was engaged in new 
problems of both 


While still an 


University, he had applied for a patent on the 


as he 


man-made and natural light 


undergraduate student at Cornell 


enclosed earbon are lamp, to greatly increase the 


burning life of the carbons. Later, in laboratories 
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f the Westinghouse Electric & 


Company, he had « 


Manufacturing 
ymmercially developed this illu 


minant. Undoubtedly with his cooperation, the 

re-direction of thi 
patenting, on April 14 

globe for 


Company. It was 


scientihe 


light was exemplified 
by the 1900, of a prismatic 


glass this lamp, by the Holophane Glass 
Mr. Marks should 


interest of his friend Lansingh, 


logical that 


solicit the who held 


with him many a discussion on what constituted 


the scientific control of light 
of Louis Marks’ letter went to W. D’A 
Ryan, at the Lynn Works of the General Electrie 


A copy 
Company. Mr. Ryan also became interested in some 
sort of association, to work along lines primarily 
and the radial 


lan ps, 


if flaming and magnetite are 


wave or similar reflectors for street lamps. In fact, 


D’Arey 


as a member of the 


Ryan became enthusiastic enough to join 


original board of managers at 
the Societv’s organization 

Through these means, and by letters written by 
Marks to such men as Preston S 
Millar. J. R. Cravath. Dr. Andre Blondel (Paris 
Thomas A. Edison, and W. D. Weaver (Editor of 


Electrical World) there developed more sentiment 


in Tavor 


the persistent Mr 


proposed organization than against 


it. But there was opposition! So, to erystallize the 


various thoug! ts, Mr Marks on Oct be r 27, 1905, 


wrote Mr. Lansingh another letter, with this para 


graph 


The S wciety’s First Vea 





to pursue 
number of us to get together at 
g, as suggested at our last inter 
men, if they are the right ones, 
for a starter.” 
More than thirty were selected the next month as 


“the right ones, 


and dinner plans pro 
The stage was set for the premiere of the 


ninating Engineering Society 


Early Days and Influences 


evening of a bright, clear day, December 


21, 1905, as the sparkling are and gas lamps did 


On the 
their part to suggest Christmas gaiety, a group of 
chiefly from New York 
also including several from neighboring 


the Hotel Astor on Times Square, 


five business men 


Their purpose was to discuss a novel 

0 enjoy an excellent one-dollar dinner 
hering was the result of the following invi- 
er sent out over the signature of thre¢ 
leaders of thought in the infant field of 
ey grew later to be signally honored 


at Fraternity. Their letter 


en invited 
and the 
ittend 
sub i 
ynsideration 
informally 
tice on prev 


seeds of 


ring disct 


ous oe 


The Societu’s First Year 


the New York office of the Holophane Glass (C‘om- 


since that company in 


pany (227 Fulton Street 
cluded in 


young illumination engineers of that period; also 


its personnel a high percentage of the 


since its commercial products, novel in those days, 
were being sold on the basis of rather exact scien 
light Another 


strongly leading influence was the are lamp labora 


tific control and redirection of 
tory of the General Electric Company at Lynn, and 
still another the editorials and papers from the pen 
of Mr. E 
the magazine The 


Leavenworth Elliott, dynamie editor of 
Illuminating Engineer (a pri 
vate-enterprise publication 

Other influences had led up to the recognition of 
the need for lighting nomenclature and standards, 
not the least of which were the beginnings of com 
mercial photometry and scientific sales promotion 
upon the part of manufacturers of coal gas, and of 
Welsbach Kerosene had lighted New 
York’s residences since 1856; gas came to that city 


in 1864, and are lamps on Fifth Avenue about 1879 


mantles 


but cooperative engineering was scant! 
Another factor, soon to become most influential 


was undoubtedly the embryo organization of 


manufacturers of incandescent lamps 
which later (in 1909) adopted the trademark “Maz 


da” and which led in 1912 to the licensing, under 


licensed 


some General Electric and European patents, of 
coordinated lamp manufacturing. This group in 
luded the majority of large and small makers of 
incandescent lamp bulbs in the United States. It 
The National Electric 


rapidly developing the needs and practices of pho- 


Lamp Association) was 


tometry, soon to coordinate its light sources and 


prismatic and silvered glass acces 


the planned 
sories; and before long, with such shock-cushioned 
chandeliers (for fragile tungsten filament lamps 
as were then marketed under the name of “Tung- 


stoliers” (The Conneaut Company, ete 


Lighting thoughts were running through the 


minds of manufacturing executives who, for in 
stance, gathered at the “Zoar Meeting” of October 
14, 1904 in Astoria, Long Island 


ous thoughts, even though a touch of humor was 


These were seri- 
apparent. One item of entertainment in that early 
typical meeting was “Mademoiselle Gladys, in the 
dance of Aurora Borealis—a luminous meteoric 
phenomenon of electrical origin!” 

Names later familiar within the lighting frater 
nity appear in these early records, such as: F. W 
Bliss, E. L. Elliott, S. E. Doane, V. R 
G. F. Norrison, J. R. Crouse, Franklin Overbagh, 
Terry, E. H. Haughton, and B. G. Tremaine 


The vision of these and several of their contem 


Lansingh, 
F.S 
poraries, who saw the growing complexities of the 
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electric lighting business, guided an awakening in 
dustry to an altogether new evaluation of “coopera 


“association.” Furthermore, the seope 


tion” and 
of service offered by the older established technical 
societies, notably the A.I.E.E., did not cover mat- 
ters of interest to the gas industry, which with the 
inclusion of kerosene and acetylene plus the rapid 
ly growing use of Welsbach mantles, amounted to 
onsequently, all signs 


a substantial industry. | 


pointed towards the logic of an associati of licht 
ing engineers. The time was for the organiza 
tion! Nationwide, there wi forward tide of 
exuberant growth and scientific renaissance: 
Francisco was soon to rise anew after its great 


new metals were discovered, 


lamp 
the 


Sor ior 
elt waved 
of Maude 


carbon filame 


ments; President Teddy 
stick of prosperity, and 
in “Peter Pan,” was 
bulbs on Broadway. 4 thi a half 


Organization and Name 


At that first meeting 
group was called to order by Mr. V rh 
Mr. L. B. Marks was chosen temporary Chairman; 
Mr. E 


It is significant that many 


L. Elliot, temporary Secretary 

prominent persons 
who were invited but prevented from attending 
were nevertheless prompted to write discussions on 
the matter. Correspondence of general approval 
‘ame from Professor E. L. Nichols of Cornell, and 
C. P. Mathews of Purdue 
were transmitted by Messrs. Dougherty and Wood 
well of the U. S. Treasury Department, Washing- 
ton; from Walter E. Boyd and John W. Lieb, Jr., 
of the New York Edison Company; from Albert 
Spies, Editor of The Electrical Age, and W. D 
Weaver. Editor of Electrical World and Enqineer. 
Mr. Weaver regretted that the new group would 


Favorable comments 


split away from A.I.E.E. but recognized the much 
more specialized scope of coverage that the new 
Society promised. 

Mr. Lieb, in searching for a name, suggested an 
“Verein Fur 


English equivalent of the German 


Beleuchtungswesen.” Evidently the members of 
this first group spoke freely and frankly on numer 
ous phases of the organization, including its name 
and need. Mr. Wilcox urged that it be not exclu 
Mr. Ryan thought that 


ing” was frightening and that the proper name 


sively electric. “engineer 
should be “Light Improvement Association.” Dr. 
Sharp urged liaison with A.I.E.E., and Mr. Kellog 
admitted that architects believe there might be 
something virtuous in lighting science. Mr. Page 
stressed the needs of books and standards: Mr. 
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Olcott suggested the title “Illuminating Society”; 
Mr. Mygatt discussed the question of how fixture 


manufacturers might profit; Mr. Pope, as a utility 
tative, recretted the wasteful usage of kilo- 
rs, and Mr. Howell ealled attention to the 


in connection with electrical 


new organization 

and Mr. Millar 

ad been too long 

ventured the thought that the 

nation was destined to grow rapid 

ted the proper title be “Society fo 
Illumination.” Mr. Elliott 

word engineer or engineering would be 

Mvyezatt pro 


insisted 


appropriate in the title and finally Mr. 
posed the name ‘ ing Engineering Soci- 
; ie Organization Commit 

into the Constitution later 
gathering, Mr. Elliott, then a scien- 
moved for the organization of a 
Howell’s 


to ven people) to undertake the 


people (changed by 

nendment 
crystallization of an organization, to report at a 
two weeks later. This Organization 

Committee consisted of the following: V. R. Lan- 
singh, W. S. Howell, E. L. Elliott, W. D. Weaver, 
E. C. Brown, W. S. Kellogg, L. B. Marks 


man 


Chair- 


The New York Edison Company offered its meet- 
ing hall at 44 West 27th Street for the next gather- 
ing, and in the meantime Mr. Lansingh was to 
assemble a prospective list of persons to be invited. 
Thus, stone by stone — ideas fitted to ideas — the 


foundation was laid 


First Official Meeting of L.E.S. 

On January 10, 1906, again at the Hotel Astor at 
an evening meeting, a considerable number of per- 
sons gathered and adopted the name of the Society 
as well as the first Constitution and By-Laws. 
Characteristically, these were models of clarity, 
simplicity, and directness. W. D. Weaver is said 
to have prepared most of that original Constitu- 
tion. There was established one class of member- 
ship; the annual dues of five dollars, and a Head- 
quarters organization essentially as it exists today, 
The first President was L. B. Marks; the first two 
Vice-Presidents were Messrs. A. A. Pope and C. H. 
Sharp. A. H. Elliott was the first Secretary, and 
V. R. Lansingh was the first Treasurer. Composing 
the first Board of Managers were Messrs. W. D 
Weaver, E. L. Elliott, W. 8S. Kellogg, E. C 
F. N. Oleott, and W. D’A. Ryan. 


At that time the leading lighting publication was 


Brown, 
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lL.. Klhott was its 
West 40th Street 
the Broad 


New York 


publ 
ciety 


and with grow list of membership 
Most of the 
promptly joined its 


membershiy g Thon \ 
Andr yndel s ference etion for 


business of prom) 
nent 
Edison and 
list of 
mbers joining 

H. Guy 
paid 
meetings of the New York 


; 


was 
esponding 


' rmal ’ re dquarters 


It was 
prisingly 
esident Marks 
now 
had all the 
The addr 


than 


members were 
rvanization 
| SS stressed 


light 
care 


ilthy future 


the importance of shaded rather raw 


and t would profit from better 


‘Was glare necessary?” he asked! Street lighting 


was emphasized as far too meager for the promised 
hicle. How prophetically true! H: 


er ratings of illuminants; 


stated 


more exact standards, and better methods of judg 
ing quality of illumination 

Ile spoke of close liaison with the American Gas 
Light Association because the gas interests together 
with oil illuminants had an almost equal financial 
stake in lighting, as did the electrical interests. In 
a breakdown of this subject, it was recorded that 
d in 1905-1906 


estimate 


the annual business volume 
vas about is Ti llows 


$120,000,001 
10,000,000 
2,000,000 


J 100,000 


mM 000 


was pointed out in 


‘e the 


this address that shortly 
establishment of the society, the electric 
ties’ income in the U. S 


half 


and torty-tour 


totaled some twenty 


five and a million dollars from are lighting, 


and a half million dollars from in 


candescent lighting It was thought that about 


420,000 are lamps were in service compared to about 
bulbs. The 


lamps in 1905 


18,200,000 incandescent total sale of 


incandescent filament was about 


$5,000,000 units, of which about 70 per cent were 


155 lu 


cent 


16 candlepower (approximately 40 watts, 
per 

larger than 16 candlepower and about 23 per cent 
Note that the “Inter 
established 
and the term “lumen” was not in commercial use. 

The February 14, York 
Times reported on this Presidential address with 
The burden of 
to be that at 


ganization was functioning which primarily had 


mens) carbon filament lamps; 7 were 


smaller than 16 candlepower 


national Candle” was not until later, 


1906 issue of the New 
onsiderable emphasis and favor 


press seemed last an 


comments 


he consumer’s best interests as a prime objective! 


At this same February 13 meeting, the three first 


papers scheduled for the next meeting 


tect’s Standpoint 


Throughout the discussions of basically impor 
tant pioneering papers presented in those early 
there 


days often ran a strong warp of thought 


concerning economics, since these were the years 
when rapid changes were occurring in efficiencies 
of light sources. Milestones of memory along the 
avenues of progress were such as the costs of light- 
ing with sperm oil at $2.25 per gallon; the 50-cent 
kerosene and of “refined petroleum” at 5 cents per 
gallon. Before the days of tungsten filament illu- 
minants there were discussions of the 700-hour two 
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and there wer 
developments 
Steinmetz, and of t! 

with efficiencies 
per 
lighting 


maximum 
were some 
were given but 

A good idea of th 
an be gathered fron 
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or Phenomena 
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Principles and Ap} 
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The F 
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Fluorescence & 
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Gas Illumination, R 
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Lighting of Streets by 
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Group photographed at Nantasket Point Hotel, July 31, 


the First 


at $1.0 
tudies Ot ar 
Marks 


ares 


rs and subject of 


papers 
pical list taken from the 


the I.E.S. meetings 


Maet 
B 


1907, during 


Annual Convention of the Hluminating Engineering Society. 


The Emblem 


L.E.S 


Society 


Con- 
or an official 

task was undertaken 
a director in 
office of 
architects at 28 

Mr 


Ke llogg 


in the 


Kellogg’s 
a blue field on 
initials L.E.S 


gold shield wit 


Was carried the three ™ 
Flanking this 
The 


flaming 


lamp of learning 
all decorative torch ornaments 


shield was a winged 


design was adopted in June 


1906, and has remained unchanged to this, day 
Much later the blue field for full 
Members: a red field for Members, and 


white field for 


reserved 


Associate 


Was 
Fellows 


Forming of Sections 


American House, that a 
local group met on March 20th, 1906, electing John 
(New 
1906, on 
the nucleus 
New York Section, comprising about 50 
local members E. Forstall; 
Frank A 


Secretary, P. S. 


It was in Boston, at the 


Campbell as Chairman, to form the first 


England) Section. In that busy year of 


June 8th, there was established from 
group, the 
First Chairman was A 
Vice-Chairmen, 


Dr. F 


two namely, Pattison, 


and Schniewing;: Millar. 
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rroup, though it had been meeting 


nonths, was not named as a “Section” 


1906, since it was looked upon as the 
eded this by a 
May 7, 1906 


‘alifornia, still an active 


A Section in Chicago pre 
ent being on 

In 
remembered am 


Leo 


lla working men 


Dolkart 


lorma 
er 12, 


Si pte mb r 1 t 


1906. 


papers 
The 


Assistant See 


Si ons 


ers 


naval supremacy 


The Illu 
to met 


; 


knowl 


National Technical Conferences of 


Year City Attendance 


By the beginning of 1907, I.E.S. had over 815 
members 
14, 1907 at the Electric 
York City, 


Sharp 


It held its first annual meeting January 
Club, 14 Park Place, New 
where its second president, Dr. C. H 
So 


took charge of a vigorous and solvent 


etry 


First Convention 


In the summer of 1907, on July 30 and 31, th 


first general Convention of the I.E.S. was held at 


Building in Boston. President Sharp 


with J. S. ¢ 


the Edison 
the serving as 


Attendance 200. A 


a brilliant social 


was in chair, ‘odman 


Convention Chairman was 


banquet was part of its 


affair, held at the Nantasket Point Hotel 


program 


Total membership of the 
1047 
Conventions, 
all Minutes, 


LES 


growing young organi 


zation was now Happily, records of this and 


subse qui nt together with complete 


volumes of Proceedings and 


the 
present headquarters office at 1860 Broadway, New 
York, N. Y 


} 


no niy 


bound 


Transactions of are maintained at the 


These records are rich with its history, 


of growth, but of increase of its stature 
and service to its avowed aim, “ the advancement 


of the theory and practice of iluminating engineer- 


ng and the dissemination of knowledge relating 


the Illuminating Engineering Society 


Year Attendance 
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FOR THE RECORD 


Charter Members of |.E.S. 


(Joined during First Three Months 
of 1906) 
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JANUARY 1956 For the Record 





GRAVES 
CAMBRON 
ARD Brown 
Brown, Je 
SHAR 
LLIAM®& 

W AKEFIE! 


Hart 


Sections and Chapters of L.E.S. 


Chapter Chapter 
Chartered Chartered 
Apr Apr 947 
Ma \ 47 


347 


4 


irtered Sept 


ILLUMINATING ENGINEERING 





ooking Ahead 


The Editor wishes this commemorative issue, embodying so much 
history, to close with an opinion about the future. After all, the present 
is always a program of possibilities generated by the past. Our record 
since 1906, represented by the reports in this issue, shows our past has 
been the basis for constantly broadening hopes. What should we expect 
in the years ahead? What must we do to fulfill our destiny? We asked 
a distinguished Past President to offer the answers to these questions 
He has done this in the form of a colloquy between himself and a 
chronicler of the profession for many years “publisher” of the 


Magazine of Light, which became famous during his editorship 


WILLARD Brown: When I decided to go into the lighting business 4 
years ago, my youthful reasoning concluded that the electric lamp 
was the most inefficient of all electrical devices. Actually, it was 
about ten per cent of maximum theoretical efficiency. It seemed to 
me then, that working with that sort of tool one was bound to be in 
on an absorbing chapter of progress. I wanted to identify myself 
with that development. process inviting participation in great 
advance for all mankind. My expectations have been fulfilled to 
overflowing 

I have seen a three-fold increase in the efficiency of light sources! 
Nevertheless, we are still only a third of the way up the ladder 
towards the theoretical maximum efficiency. It seems to me we can 
-onfidently write in large letters 

A VERY BRIGHT FUTURE LIES AHEAD FOR THE 

NEXT GENERATION OF LIGHTING MEN AND WOMEN 
Let’s put this prediction in historical context, Mr. Tugman 


J. L. Tueman: Our 50th Anniversary comes at a time of great opportu 


nity. By even the most conservative estimates business activity is 


entering a period of immense promise. Prosperity seems destined to 
climb to heights we can only imagine. Even the most restrained 
views of lighting’s share in the next decade expect it to be double 
the present consumption. Considering the fact that our present rate 
is four times the use in 1940, it appears that a magnificent past is to 
be dwarfed by a future that is just a bit awesome. The lighting 
business, by all counts is going places, because it will be doing things. 

The membership of the IES, however, faces a new and different 
situation, without precedent in our past. Hitherto, we have had the 
technically trained manpower to provide the leadership that has 
helped our lusty industry to orient its energies. We have shown it 
how to serve the public responsibility, and we have established 
eanons of practice which give lighting its present readiness to move 
forward. 

What about the outlook for science and art of lighting? Where 
is this tremendous updraft of accelerating business activity taking 
our profession? 


JANUARY 1956 Looking Ahead 





yping our fine 50-year record we mus 
such maste ry of pra tallations 
represent the Society’s standards. People are 
sub-standard work, and they do, all too frequently 
do so in the In this connection 
tion from the influence of some older professions 
still doctor themselves to an extent that 
And, of 


) 


future 


we may 


makes physicians 
ourse, a good many people take the risk o 
r own lawyers 

n law) 


We 


f being 


won't even paraphrase the lawyer’s maxim that, “He who 
has himself for his lawyer has a fool for a client.” 

There has never been a time in our 50 years when we have had 
igh fully qualified illuminating engineers to give the 
ofessional counsel that has been needed. 

and women without 


had 


kind of 


We have had t 


o recruit 
technical training to work with 


us. We 


to cultivate other professions with interests in our field 


Mr. Brown: Witl 
however, we have 
Thu 


DaSi 


our pr 


y 
il 


ofessional allies and our non-technical recruits, 
anaged t 


) make our influence a real leadership 


s, with a small corps of researchers, who developed and improved 


thes 


roup of specialists, 


them work, we have 


W ho took 
made 


made the 


ediately ahead 
es permitte 


are truly 


should be training 


a much 
Illumination courses in 
should be expanded for a greatly increased 


h year we should be expanding the central corps of 


ers and spe hi 


‘C1lAalISts 


en equipped to carry on the brilliant work of 
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xr up right now 
provide replace 


nistrative work 


s and decorators and manage! 


ely in the future. 


nes that will det 


elon: 


pment. We must exert 


isions with the benefit of ial knowleda 


If we esent our information with the 


shall help the vast inv: 


onfidence 
stment going into the nation’s 


its seeing facilities econor 


19 nom} ally coordinated with other tee 
eal facilities. It would be a tragic disservice to the econ 


nomy 
community if we permit lighting to fall behind the pace of progress 
for lack of personnel to provide good counsel 


The first fruitful step to take, it seems to me, is to give mor 


genuine appeal to local IES meetings. Our profession is not alone in 
the problem of making association in meetings attractive and fruit 
ful. Manifestly, I believ: 


our profession must make these occasions 
bright and sparkling 


They must convey the idea that our concern 
is not simply that the lighting business is good, but that it is good 
because we have given it scope and dimensions by our leadership 


Mr. TuaMAN: The health and wealth of the nation are among our pro- 


fessional concerns. Fruitful human activity begins with seeing our 
way to do things. The clearer we see what we want to do the more 
effectively we create wealth 


The promise and challenge of the 
future is that 


we shall have more time to develop our capacities as 
humans more fully. The science of lighting, which has multiplied 
our ranging sense of sight, by giving it a better working tool than 


daylight, can help us realize the promise of the future 


Mr. Brown: Our job is to avoid self congratulation because the lighting 


husine ss is bound to be rood. Our job is to keep standards ad- 


vancing relevantly to advancing needs. Our job is to dare to think 
in terms appropriate to our task. We must shape our opportunity 
to our own design. 
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Where Credit Is Due 


2dward Rambusch 
New York, N. Y 
LIGHTING 
Stanley McCandless, Century Lighting Ine 
New York, N. Y 
Joel E. Rubin and Herbert A 
sros., New York, N. Y 
W. McKinley, Pittsburg] 


Pittsburg] 


AND PLANT LIGH 
sepl P. Ditehman reneral 


pany, Nela Park, Cleveland, O1 


ester K. Guth, General Electric Company, 


_—_ = Nela Park, Cleveland, Ohio 
ompany., oro 0, 


[.E.S. History 
Kenneth ¢ ‘elel Grandville, S. W.., Samuel G. Hibben, Montelair, N. J., and LE.S 


rand Rapids, Michigan Historical Committee 
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Fiftieth Anniversary Issue 


Bae 


irresistible on re 


tuward where you’ve been, fron 
whing any pinnacle. And fifty years is a signifi t pinnacle 
‘ommemorate the ty’ 


le s fiftieth 


where you al 


ay, this issue of 
takes a “look over s shoulder” revie 
lighting development over t] 


t 


Out | 
its ramifi 


aoor Light 


Transportatio1 


‘Progress Repor 


Contributors 


two things: The 


vhieh might he 
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issue of the Soc 
year 2006 will bi 


CGILOF as ; ; > currently in his 
Ile will no d mut ori " te) , 
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' ik months of research, months 
I work, in the prepar l 


y-1 ] indeed. is the present 
and all I ( r \ 


litor! 


Oldtimers may ‘all developments whic ntioned or which do not 
receive the el phas S | Fee] IS deserved TI r roresaw this possibility, from 

‘t. None of the sections is represented as be an “all-time reference” on the 
subject covered. At the same time, however, sincere effort has been made to present 
a meaningful outline of significant developments, having current interest, 
ence value as well 


and refer- 
W Data for many of the sections have been contributed by “teams” 
made up of lighting experts from many companies, from all parts of the country 
For the benefit of illuminating engineers of the future, it might be 


said that this 
presentation rep ‘ross-section of current opinion on what was significant in 
lighting devel iety’s first fifty vears 


Kuty Liezers 


EDITOR 


nl li, 
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Here and There with |.E.S. Members 


Miss Myrtle Fahsbender, Director of Residential Lighting, Three speakers and a Program Chairman at the 
Westinghouse Lamp Division, was one of the featured November 8th meeting of the Michigan Section, LE.S. 
guest speakers at the November 9 meeting of the Phila- Left to right: Thomas J. Peterson, Detroit 
who spoke on how utilities assist in the promotion and 
lighting equipment, with a live garden built into the advancement of better lighting; A. F. Wakefield, The 
program was H. H. Wakefield Co., who presented “The Relationship of Trade 
Associations and the Professional Society”; John Wright. 


Edison Co., 


delphia Section. She discussed residential and garden 


stage. The other speaker on the 
Watson, Commercial Engineer for General Electric. who 
spoke on “Modern Wiring the Key to Complete Elee- Curtis Lighting, Inc., whose topic was “Coordination of 
tric Living.” Attendance was 150, including some from the Lighting Market Development Programs”; and Her- 


garden clubs in the area. bert Cook, Pregram Chairman. 


Certificate of L.E.S. Fellow is presented 

to Charles D. Gibson, left, by Southern 

California Section Chairman Roy First copy off the press of the Proceedings of the Street Tree and Utility 

Conference — is presented to R. F. Hartenstein, President of LE.S., by Kirk 

at the Section’s November 2 meeting. Reid, Junior Vice-President of the Society and one of the three co-chairmen of 
the Conference last March. Left to right in the photograph: standing, Kirk M. 
Reid; A. D. Hinckley, Executive Secretary; J. S. Schuchert, LE.S. Treasurer; 
Cc. L. Crouch, Technical Director. Seated, Marshall Waterman, Senior Vice- 
President, and Mr. Hartenstein. Presentation of the book was made at the 


November 16 meeting of the Council Executive Committee in Akron, Ohio. 


Krevyser. The ceremony was conducted 
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December Council Meeting, New York City, 
Summary of Action Taken 


able 
statem«é 
recomme¢ 
Member 
line I 
first w 
actior 


illot on 


with 
the men port “I.E.S. Gui 


the f 


ements of Mercury 


November 16 December 8 


1955 1955 


Resolution 
1inating Engineering Society 
at the fluorescent lamp, as 
ommercial ballasts, gener 


oduce the light output or 





January 31 Is Deadline 
For 1956 Conference Paper Outlines 


tions. Mr. Slauer note ; ue mn , 1) ) ~¢ 
tee, appointed A deadline of January 31, 1956, has been set by the Papers 
*. A@appomved . 


har 
ay 


f outlines of propost d papers for the 1956 National 


meeting, was Committee Io 

Sections and Chapt ( ecific Technical Conference. Outlines of proposed papers. in triplicate, 
versary programs. Working with him in should be mailed to 

Berlon Cooper, Juli . 

Hibben and Kirk H. F 

Golden Anniversary 


ided 


Davidson 
Chairman, I.E.S. Papers Committee 
c/o Hydro-Electrie Power Commission of Ontario 
1S Aeatueeseew Ma 620 University Avenue 
) 


be held each Section and Cl Toronto 2, Ontario, Canada 








sometime during the year between Janu 





JANUARY 1956 TELECAST—Lighting News of Current Interest 











1.E.S. National Technical Conferences 


17-2] Ilotel Statler, Boston, Massachusetts 
9.13 Biltmore Hotel, Atlanta, Georgia 
Royal York Hotel, Toron 


1! San Francisco, 





Panhandle Chapter of LE.S.. in Amarillo, Texas, held 
its Charter meeting November 28. M. J. Myers, past 
Regional Vice-President of the Southwestern Region, 
made the official presentation of the Charter, as proxy 


for John Felton, current Vice-President, who could not 


TELECAS1 


attend. In the photo at left, Mr. Myers and Bob Me- 
Cracken look over the Charter. In the photo at right, 
Tom Hart (right), Chairman of the group in its study 
club days, presents souvenir lighters in appreciation of 
the LE.S. work done by Tom Wier (left) and Mr. Myers. 
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e 
The Heart SUSTAINING MEMBER 
wm) Of the Lighting Industry 


Write for 
FLUORESCENT LAMP 
BALLAST BUYERS’ GUIDE 
giving complete technical 
data on over 180 preci- 


sion-built quality ballasts. 
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U. S .National Committee, C.1.E 
Organizes for Next 4-Year Program 


Group attending the meeting of the U. 
held at Skytop, Pa., 


IELECAST—Lig 


S. National Committee of the C.1L.E., 


October 27 and 28. 


i ('urrent 


ly ferest 


reenlee 


were 
jour 


time 


SMPTE Plans Symposium 
On TV Studio Lighting 


for a 
= Con 
from 

t was 
NBC, 

» Light 
Motion 

rs. The 
during the 
to he held 
York City, 


the symposium 

presentation of 

This session will be led 

)’Brien of CBS, winner 

Award for this 

ye ' on will feature 
a panel discussio » be held at an NBC 
studio ! I é will composed of 
experts in the televisio idio lighting 


field who wil! discuss the current prob 


lems of lighting TV shows that are to be 


seen in black-and-white or in both color 
and black and-white, and will answer 


questions from the floor 


Technical Committee Forum Stresses 
Role of Research in Application 


Chairmen of Technical Committees met 
with the Officers of the Society in a two 
day conference at Granville, Ohio and 
Columbus, Ohio November 18-19 review- 
ing the work done to date, the plans for 
the new year and discussing problems of 

ial interest The second day was 
spent at the S« hool of Optometry of Ohio 
State University learning results of re- 
search on glare 

Vice President Marshall Waterman led 


the meeting, pointing out the problems 


Continued on page 17A) 
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Why we recommend 


Professional Thinking 
on every lighting job 


We have learned from experience 
that most lighting installations, to 
be done right, should include the 
planning work of an architect or 
professional consulting electrical 
engineer. 
That’s the only way we can be 
sure that the top-grade kind of 
lighting equipment, in which we 
specialize, is used correctly and to 
its best advantage. 
For this reason, we at Sylvania 
have continued to stress leadership in 
design and performance of fluorescent 
fixtures. We have worked to put 
every possible benefit into a fixture. 
We want you to be proud to specify 
and recommend it. We want it to ~ a 
perform for your clients for many, Key man in LIGHTING antinewe 
many years... to continue to reflect 
your good name and reputation. 
For whatever lighting assistance you 
might wish—in school, store, office, 
industrial or institutional lighting spaal ier —ene Ca eels Gay et ane ee we 
problems—we invite you to call on SYLVANIA 
your local Sylvania lighting specialist. 5 ie : Pi 2a) eng ine tgiag cl 
He’s ready to give or get quickly any 
data you might request on lighting 
problems. Why not give him a ring? 





This page advertisement in Business Week, January 28, launches a series 
of messages to our public and your clients, outlining Sylvania policy 
about the role of the architect and engineer in lighting installation. 


Yours for the asking... 
Informative Sylvania booklets 


Sy.Lvania Ececrric Propucts Inc. 
Lighting Division—Fixtures, One 48th Street, Wheeling, West Virginia 


Please send me the following specification data on Sylvania fluorescent fixtures: 
© Good Lighting Is Good Business (Booklet F-687). 

O Some Whys and Hows of Modern School Lighting (Booklet F-615). 

© Better Seeing Builds Better Sales (Booklet I-753). 


) Please have a Sylvania Lighting Specialist call on me. 


Name — Title 





Organization 
Send the coupon Address 


City 
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Wakefield’s 1906 gas fixture contrasts 
sharply with the 1956 Sigma Il, a 5’ x 5’ 
modular unit, shown at left as a 330’ x 
50’ luminaire providing 240 footcandles. 
This striking contrast eloquently exempli- 
fies the progress in the art of illumination 
made by the Illuminating Engineering 
Society and The Wakefield Company on 


their respective Fiftieth Anniversaries. 


The Wakefield Company, Vermilion, Ohio 
Wakefield Lighting Limited, London, Ont. 
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To Concentrate, 
Diffuse, 
Deflect or 
Color 


a beam of light 


accurately... 


Kopp Engineered Lenses are actually 
custom-made lenses. Because the require- 
ments of glass products we supply vary so 
in function, design, color and other char- 
acteristics, it is necessary to treat each 
order individually from formulation of in- 
gredients to inspection of finished product. 
To keep costs low and insure highest 
quality and uniformity, modern equipment 
and methods are used for melting, pressing, 
annealing and finishing. 

You benefit from Kopp’s individualized 
method of design and fabrication, for this 
is the only practical way to produce tech- 
nical glass products with unusual combina- 
tions of properties. 

We will welcome an early opportunity 
to develop and produce designs for your 


KOPP GLASS, inc. 


SWISSVALE, PA. 


specific needs. 


ILLUMINATING ENGINEERING 








Continued from page 12A) 


of committee work and the va 


accomplished results. President 
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The work of the committees was 
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British IES Announces 
Summer Meeting Plans 


was held jointly with the 
group acting as host 


> meeting of the St. Louis Section 
1.E.S,. 


The November 
of Safety Engineers, with the 
Guest speaker was Richard W. Scott, assistant to the Sales Manager of Crouse 
Attendance 


American Society 
who spoke on “Lighting in Hazardous Places. 
The meeting was held at the Engineers Club in St 


Hind- 
was approximately 100, 
MINATING ENGINEERING 


Company, 
Louis. In phote ahove, necks are craned to see the demonstration of equipment 
ILLI 


Vews of 


sh? ’ 
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Panels of extruded white translucent ‘‘Lucite’’ 
acrylic resin form the background for this display 
With paper art work mounted behind them, the 
panels permit varied lighting effects, giving greater 
realism to articles being displayed Panels of 
‘““Lucite’’ extruded by Gering Products Company, 
Kenilworth, New Jérsey 


Here’s drama in LIGHT 
thanks to panels of Du Pont “LUCITE® 


a? 


Exhibits of all kinds have an accented third-dimensional effect and life- 


¢ 


like appearance against illuminated backgrounds of extruded translucent 
‘Lucite’ acrylic resin. Color, depth and lighting are combined to give your 
Quality ontrolled a yong une appeal imposes with ortinaty epoqve Berar pens. 
ot ch A “Lucite” is an ideal material for creating dramatic lighting effects. 
Clear ‘“‘Lucite’’ transmits over 92% of visible light . . . carries light around 

curves with radii over three times the thickness of the material. 


Extruded “‘Lucite’’ saves you at least 67% in weight when used in place 
This “Quolity Controlled’’ label i of glass, and its engineered compositions are designed to yield optimum 
oworded to qualified extruders of Du . ° . ° . ° . ° . 
SPngpap ert light transmission at maximum diffusion. ‘Lucite’ is easy to work with and 
acry r n. is Du nt 


e to the lighting industry that offers you unlimited opportunities for new types of display and lighting 


eo enbetiidied ne applications in buildings of all types. For information about this versatile 
e Nemours & Co. (Inc.) 


engineering material, write to E. |. du Pont de Nemours & Co. (Inc.), Poly- 


chemicals Dept., Room 531, Du Pont Building, Wilmington, Delaware. 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 





Western New York Section, IES. 
Presents 6-Week Lighting Course 
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Listing of Sustaining Members 


of 1.E.S. appears on pages 


34A, 39A, 42A, 44A, 58A. 
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Fellow certificate is presented to C. A. B. Halvorson at 
the November meeting of the New England Section (left). 
in photo |. to r. Section Chairman W. B. Elmer, Mr. 
Halvorson and J. W. Young. The meeting (below) was 
held jointly with the Electric Institute of Boston, and 
Mr. Halvorson was featured speaker, with the topic of 
European Street and Highway Lighting. 
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“DECIDEDLY BETTER" 


DAY: BRITE 
Laghting Fiatras 
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For 4-foot Rapid-Start Lamps... 
4-foot and 8-foot Units 


AL HINGED LOUVERS 
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For 4-foot Rapid-Start Lamps... 
4-foot and 8-foot Units 


CORRALOUV ER 











Designed primurily for surface mount- 
ing, all fixtures include mounting straps. 
Can also be suspended by the addition 
of standard hangers. 


RAPID-START BALLASTS. HPF 
certified CBM, 118-volt 60-cycle, A. C. 
(satisfactory at temperatures to 50° F.). 


INDIVIDUALLY WIRED for single 
unit or continuous installations. (Thru 
circuit wires not included.) 
APPROVED by the Underwriters’ 
Laboratories. 


Smart and modern in appearance, 
these units are designed for lighting 
corridors, pedestrian tunnels, and simi- 
lar long narrow traffic areas. They are 
engineered to provide ceiling and side 
wall illumination, wiping out gloom and 
dark shadows normally found in these 
areas. Their extreme flexibility of appli- 
cation makes them ideally suited for use 
under balconies, in reception areas, wash 
rooms and powder rooms. Louvered 
units are ideal for bin and stack lighting. 
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CORRALUME 


INSTALLATION DETAILS 


CORRALINE CORRALOUVER 








a 


5% oi” 
aie f° <p. J} 


SINGLE STEM OR 
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MTG. STRAP HANGER K.0.._ <= —*——_______ TWO MOUNTING STRAPS —*c> 


OUTLET BOX COVER-=(6) 


TWIN STEM HANGER 
MOUNTING K.O'S 


WITH EACH FIXTURE 


OUTLET BOX COVER 


OUTLET BOX 
fr ACCESS K.O. 


49" SINGLE STEM HANGER 


rf 
ats HANGER 


Fa FEED K.O. 


K.0.S FOR UNIT MT 


END HANGER OR 
MTG. STRAP K.O 


K.0. AND BUSHED OPENING a “A.J” Adjustable Stem Hangers are used 


FOR THRU FEED 


4 FOOT UNIT 


with 8-foot units and continuous runs of 
fixtures. Twin-Stem Hangers are used with 
4-foot units. Both types are available in 


8 FOOT UNIT 8-inch, 12-inch and 24-inch lengths 
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“DECIDEDLY BETTER’ 


YOUR DAY-BRITE REPRESENTATIVE WILL 


DAY:-BRITE BE HAPPY TO SHOW YOU THESE OUT- 
Lighting Firtures ‘ STANDING NEW FIXTURES. CALL HIM 


TODAY FOR A DEMONSTRATION. 





: 
: 


& WhO WO Or des 


pidsdelt 
: pubs 
we 


How to get the lens you need 


You can use our production facilities to get the 


shape, size and configuration lens you need. 


When you want a lens to make light behave the way 
We've been helping people obtain specialized light- 


you want it to, we'd like to help you. 


You can use our staff and research facilities to 


to confirm your own ingware and mass producing lenses to close toler- 


solve optical problems or 
ances, economically for over 80 years. 


findings. 
CORNING GLASS WORKS 33-1 Crystal Street, Corning, New York y 
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THOUSANDS OF DOLLARS 


Figure 1. Sustaining Membership Dues. 








TELECAST—Lighting News of Current Interest ILLUMINATING ENGINEERING 





This G-E development engineer is testing a ballast design for a new fluores- 
cent application. He's a member of the largest ballast development group 





Flora* shows you how ... 


General Electric Ballast Design Leadership 


in the industry. The fundamental research which they perform is one 
important reason why G.E. is the leading supplier of fluorescent ballasts. 


Helps You Save Lighting Dollars 


The next time you _ specify 


General Electric's design leadership 
has contributed greatly to the vast 
fund of knowledge now available 
and being used by the entire ballast 
industry 

A recognized pioneer in ballast 
design, G.E. has led in these im 
portant developments: Tulamp 
lead-lag, certified series 96T12, 
trigger start, rapid start, clamped 
core, plastic sign, and dimming 
ballasts. G.E. emphasizes product 
leadership to provide the best bal 


USER SATISFACTION gets foremost considera- 
tion by G-E ballast development engineers. 
Here a ballast is being checked to make sure it 
will provide optimum light output and lamp life. 


last value to the user. We have 
never resorted to the temptation 
of lowering product quality to gain 
competitive advantage. Instead, 
we furnish only the best ballasts to 
assure economical fluorescent light 
ing. We're convinced there is no 
substitute for satisfactory per 
formance 

To be sure of top quality ballasts 
with the latest design develop 
ments, look to the leader . . . Gen- 
eral Electric! 


Five more reasons why 


NCDA 
TCA 


@ EXCLUSIVE SOUND RATING SYSTEM 


@ SUPERIOR QUALITY CONTROL 
@ LONGER BALLAST LIFE 


@ PRECISE LAMP-MATCHED DESIGN 


@ COMPLETE CUSTOMER SERVICES 


equipment for a _ fluorescent 
lighting installation, make sure 
you get the best specify 
General Electric ballasts. 

A G-E ballast tag or sticker on 
your fixture is proof that it’s 
equipped with the best in ballast 
value. It’s the only way to be cer 
tain. For further information on 
G-E ballasts, write Section 401-15; 
General Electric Co., Schenectady 
5, New York. 

*Miss Fluorescent Ballast, G. E.'s Ballost Mascot 
Copyright 1955, General Electric Company 


Progress /s Our Most Important Produet 


GENERAL @@ ELECTRIC 
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Would you like to know how to really 
judge co good paint job on a lighting fix- 
ture? Write, on your letterhead, for a non- 
technical leaflet FELIS on this subject. 
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We the engineers, designers, tool and die makers, welders, 
painters, assemblers; al] of us at Sunbeam Lighting Company 
welcome with pride and confidence your critical examination of our 
work and products. Compare, part by part, a Sunbeam 
Visionaire® with another similar style and quality fixture. 
See for yourself our precision forming, clean welding, smooth, properly 
“aged” enamelling and other unexcelled examples of 
craftsmanship. Remember too, that only top grade steel and 
other materials are used in Sunbeam Visionaires® — and that all 
auxiliary electrical parts are E.T.L. tested and U.L. approved. Examine 
and compare. You will be convinced that quality 
Sunbeam fixtures are more economical in the long run. 


SUNBEAM 


LIGHTING COMPANY, 777 EAST 14TH PLACE, LOS ANGELES 21. 















RAIN OF 
INCANDESCENTS 
(FROM 
CALIFORNIA) 


Rain in California is somewhat of a myth — not so with Sunbeam 


engineered lighting. A leader in the development of quality fluorescent 


= 
lighting, Sunbeam also offers a very extensive line of incandescent luminaires. a 
Over 96 recessed variations with Holophane Controlenses* are available to z 
fulfill any specific lighting need —from widespread control for low ceiling areas . 
to concentrating distribution for dramatic accents; from tamper-proofed ~ Stress | 2 ¢ 
lenses for psychiatric locations to tinted lenses for compli ting « ions. 








Installation is greatly simplified by a choice of shaliow or deep, site a or 
narrow enclosures; unwired or prewired; top service or bottom access. The 
silvertoned, die-formed, seamless trim passes every critical examination for 
quality. Make Sunbeam Lighting your one source of all lighting. 


ru} 


SUNBEAM ke 
ict ban, icmmeey 17h, bd 
777 EAST 14TH PLACE + LOS ANGELES 21 | 
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slimline LEAD-LAG ballasts . . . 
for lighting economy 


Above fixture equipped with series ballast. Lamp on right has 
burned out, causing left lamp to burn at reduced light output. 
With lead-lag ballast, left lamp would burn at full output. 


You can stop him from throwing out good lamps! 


Stop this maintenance man from discarding what he 


thinks is a burned-out lamp—specify Westinghouse 
slimline /ead-/ag ballasts for independent lamp opera- 
tion. With lead-lag, when one lamp burns out, the 
other lamp is not affected; with a series-type ballast, 
when a lamp burns out, the other lamp operates at 
reduced output or goes out completely. 


Westinghouse slimline /ead-/ag ballasts at a new low 


you caw BE SURE...1F Irs 


Westinghouse 


price, operate cooler, quieter, more efficiently. Fewer 
lamination joints minimize vibration; new UI core de- 
sign and clamping method reduce iron losses; elec- 
trical losses are reduced, and heat is distributed more 
evenly. More information on this new ballast design? 

See your Westinghouse representative for complete 
details, or write Westinghouse Electric Corporation, 


Lighting Division, Edgewater Park, Cleveland, Ohio. 


J-04388 
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strain 
Regional Activities meeting held by East Central Region’s Section and Chapter 
officers, November 17 at Harrisburg. Left to right, seated: Harold Oecerting. 
Capital Section; William Mackinney, Philadelphia Section; Hugh 8S. James. 
Pittsburgh Section; A. D. Hinckley, LE.S. Executive Secretary; N. C. Warner. 
Regional Vice-President; C. E. Sparrow, Maryland Section: H. D. Wolfe, Mary- 
land Section; Samuel Charlesworth, Capital Section; Standing: D. C. Thomas, 
Pittsburgh Section; Ford M. Gochenaur, Eastern Pennsylvania Section; Benja- 
min Goodman, Capital Section; Charles Oerkvitz, Eastern Pennsylvania Section; 
E. W. Kelsey, Eastern Pennsylvania Section; Wm. Wagner, Philadelphia See- 


tion; J. A. Hodges, Pittsburgh Section. 
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Residence Lighting Forum 
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Store Modernization he Home Li; g 3, Grattan was b: 
Information Centers Announced Snyder and Associate 


Eleetrie ({ ompany 


Store Modernization 


centers and exhibit Robert E. Steele. 
| Cr ' ii its 

important retail trade associat iles De part ‘ ( ern row 
vel Company, vember 27, at the 


tions held annually. The 
center in each convention wipes 
miniature store, planned se Bear 
store designer, di; ol! sn if ares 4. the P im r ker vill be an active and well 
transparencies f recentl; i Minett, Jr., Vice-President of Mos aparece 
stores in that particular ret rad Ine., Thomas Industries. The last meet Charter Member of 
The centers will distribute the latest h ing will be held May 29, with Jan Rey ee 
to literature and information on or nolds, Home Lighting Consultant, Syl the Section during 1946-1947. He was a 
modernization. The latest books will anis Y l Products, Ine member of the Recinty snes 205! 


available New materials and equipment p Continued on page 7T6A) 
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_ and especially as we evaluate the 
accomplishments of the Society over its first 
half-century of progress. From the setting of 
lighting standards to the establishment of 


research projects, the Illuminating Engineering 


eA 


at 


Society has been of tremendous assistance to 


rapa 


PETS ae. 


our industry, and we at Smithcraft Lighting 


inte» 


Division fully recognize and appreciate 


e 


ltteer labial) hilelat? 


et 


“We're happy, too, that the Golden Anniversary 
of the |.E.S. wiil be celebrated in our 
neighboring city of Boston. We look forward to 


meeting Plate} greeting our many friends and 


associates in the Society at the Convention. 


"From all of us at Smithcraft, heartiest 
congratulations to the |.E.S. on its 
fiftieth birthday!” 


Ff both 


President 
SMITHCRAFT LIGHTING DIVISION 
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; ' DEVEL 0 PMENT of wide-louvered fixture, “3 
peeve we ve gained creating large “area-of-light” source — over 24 square iz 
—— 
the design and man feet “3 
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SUSTAINING MEMBERS 


PUBLIC UTILITIES 


Alabama Power C 
Birmingha Ala 


Arizona Publ Serv 
P.O. T 

Arkansas Power G Light 
Little } k \ 


Atlantic City Electric Co 
1600 Pacific Ave., At 


Baltimore Gas G Electric Co 
| Lex I 

Ba ! 
Board of Water and Electri 


116 W. Ottawa St P.O. Box 570 
Lans M 


c Light Commissioners 


Boston Edison Co 


39 Boylston St., Boston 12, Mass 


British Columbia Electric Rwy. Co 
70D St 


Var ! B. ¢ ( 


Brockton Edison Co 
36 Main St., Brockt Mass W.A. Forbush 
California Electric Power Co 
P.O. Box 512 Robert W. Dowd 
Cambridge Electric Light Co 
Cambridge 29, Mas lan 
Central Hudson Gas and Electric Corp 

50 Market St., Poughkeepsie, N. Y H. E. Dexter 
Central Illinois Light Co 

$16 Jefferson Ave. S., Peoria 2, Ill W.F. Bolle 
Central Iilinois Public Service Co 
607 E. Adams St., Springfield, Il Palm 
Central Lowisiana Electric Co., Inc 

P.O. Box 1096, Lafayette, La R. Gaugler 


Central Maine Power Co 

9 Green St., Augusta, Maine Roland W. Hess 
Central Power G Light Co 

P.O. Box 

Corpus ¢ t I 


Cincinnati Gas G Electric Co 
Fourth & Main Sts., ¢ nnati |, Ohio 
]. R. Hartman 


City of Burbank, California Public Service Dept 
64 W. Mager » Boulevard, Burbank, Calif 
Ralph Foy 


City of Glendale Public Service Dept 
119 N. Glendale Ave., Glendale 6, Calif 

L. W. Grayson 
City of Riverside Light Dept 
P.O. Box 826, Riverside, Calif 4. J. Kennedy 
City of Seattle, Dept. of Lighting 
1015 Third Ave., Seattle 4, Wash P. C. Spowert 
City of Tacoma 
Dept. of Pub. Util 


PO Box ) : 


Licht Div 
Wash Roy H. Weston 


The Cleveland Electric Illuminating Co 
15 Public Square, Cleveland |, Ohio 


R. C. Hienton 


Columbus and Southern Ohio Electric Co 
North I » Serece 
( im! 


Commonwealth Edison Co 
72 W. Adams St.., ¢ ago 90, Il 
GCG. K. Hardacre 


Sustaining Members 


34A 


lidated Edison Co. of N. Y 

\ ) k N.Y 

Consumers Power Co 

212M gan Ave. W Jackson, M 
Consumers Public Power District 

‘ h Ave., Columbus, Nebr 


Dallas Power G Light Co 
Commerce St.. Da 
The Dayton Power G Light Co 
25 No. Main St.. Dayton, Ohio H.S. Nonneman 
Delaware Power G Light Co 
600 Market St., Wilmington 99, Del 

W. A. F. Pyle 


Dept. of Water G Power, City of Los Angeles 
a! Annex, 207 So. Broadway 
Bateman 


Box 3669, Termir 


Los Angeles 54. Ca anil 


Detroit Edison Co 


2000 Second Ave., Detroit 26, Mich L. EB. Tayler 


Duquesne Light Co 
435 Sixth Ave., Pittsburgh 19, Pa G. W. Ousler 


Fitchburg Gas G Electric Light Co 
537 Main St., Fitchburg, Mass 


Florida Power G Light Co 
Box Mian Fla R. J. Bradley 
The Georgia Power Co 
Electric Building, Atlanta |, Ga. 

C. M. Wallace, Jr 
Gulf States Utilities Co 
Box 29 humont, Texas R. A. Landry 
Hartford Electric Light Co 
266 Pearl St., Hartford $, Conn. Victor Ouellette 
Hydro-Electric Power Comm. of Ontario 
620 University Ave., Toronto, Ont. R.L. Hearn 
IMinois Power Co 

4 East Main St. (Box 511B 

Decatur | 4ilen Van Wyck 


Interstate Power Co. 

100 Main St., Dubuque, Ia R. C. Haleombe 
lowa Electric Light G Power Co 
Box 351, Cedar Rapids, la Sutherland Dows 
lowa-Illinois Cas G Electric Co. 

United Light Bidg., Davenport, lowa 
John M. Hollingsworth 


lowa Power and Light Co 
$12 Sixth Ave., Des Moines $, lowa 
N. Bernard Gussett 


lowa Public Service Co., East Div 
400 Commercial St... Waterloo, lowa 
C. R. Wagoner 


lowa Public Service Co., Sioux City Division 

P.O. Box 778, Sioux City 4, lowa C. R. Tracy 

jersey Central Power G Light Co 
Grand Ave 

Asbury Park, N. J E. R. Drechsel, Jr. 

Kansas City Power G Light Co 

P.O. B ) 

Ka ( M Glenn S. Young 

Kansas Gas G Electric Co 


P.O. Box 208, Wichita, Kans H.W. Hobson 


Louisiana Power G Light Co 

142 Delaronde St., Station “A,” 
New Orleans, La C. L. Osterberger 
Lynn Gas G Electric Co 


90 Exchange St., Lynn, Mass 


Metropolitan Edison Co 
412 Wash , Reading, Pa 
T. O. McQuiston 


ngton St 


Mississippi Power Co 
Gulfport, Miss R. M. Shearer 
Mississippi Power G Light Co 
Lampton Building, Jackson, Miss B. M. Davis 
Montana-Dakota Utilities Co 
831 Second Ave. So., Minneapolis 2, Minn. 

W.L. Hayes 
The Montana Power Co. 
40 East Broadway, Butte, Mont D. J]. McGonigle 


Municipal Light and Power Dept 
City of Pasadena, California, 302 City Hall 
Pasadena |, Calif T. M. Goodrich 


The Narragansett Electric Co 
49 Westminster St., Providence 1, R. I. 
C. R. Broadhead 


New Bedford Gas G Edison Light Co 
693 Purchase St., New Bedford, Mass 
W.S. Fenstermacher 


New Orleans Public Service, Inc 
17 Baronne St., New Orleans, La 


New York State Electric G Gas Corp 
62 Henry St., Binghamton, N. Y. 
Earle C. Edwards 


Niagara Mohawk Power Corp 
300 Erie Bivd. W., Syracuse 2, N. Y. 
R. H. Stratton 


Northern Indiana Public Service Co 
5265 Hohman Ave., Hammond, Ind 

J]. C. Sackman 
Northern States Power Co 
Minneapolis 2, Minn Carl T. Bremicher 
Nova Scotia Power Commission 
Halifax, N.S 4. T. Dean 
Ohio Edison Co 
Akron 8, Ohio 


Akron Div.) 
Franklyn Dickinson 


The Ohio Power Co 
301-315 Cleveland Ave., 
Canton 2, Ohio 


5s. W 
R. W. Osterhoim 


Oklahoma Cas G Electric Co 
Box 1498, Oklahoma City |, Okla. E. W. Gray 


Omaha Public Power District 
720 Electric Bldg., Omaha2, Neb. £. E. Schwalm 
Pacific Gas G Electric Co 
245 Market St., San Francisco 6, Calif. 
O. R. Doerr 


Pacific Power G Light Co 

920 S. W. Sixth Ave 

Portland 4, Ore F.M. Reis 
Pennsylvania Electric Co 

535 Vine St., Johnstown, Pa Howard E. Ross 
Pennsylvania Power Co. 

19 E. Washington St 

New Castle, Pa P. G. Dingledy 


Pennsylvania Power G Light Co 
901 Hamilton St., Allentown, Pa J]. M. Stedman 
Philadelphia Electric Co. 
1000 Chestnut St., Philadelphia 5, Pa. 

R. G. Rincliffe 


Portiand General Electric Co 
Electric Bidg., Portland 5, Ore T. W. Fitch 
The Potomac Edison Co 
55 E. Washington St., Hagerstown, Md. 

Cc. D. Lyon 


Public Service Co. of Colorado 
900 Fifteenth St., Denver, Colo H. T. Rankin 
Public Service Co. of Indiana, Inc 


1000 E. Main, Plainfield, Ind Robert McMurray 


Continued on page 39A) 
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ANNIVERSARIES ARE FUN... 


if the years have been 


HULL 


increasingly productive... 


TUTTLE 


More than 50 years ago KLIEGL eeeienensl tak 
BROS. first gained recognition 
as authorities on lighting equipment 
ene .as originators of effects that 
were dramatically different...as creators 


of newer and better ways to use electric light. 


Today, and all through the years, recognized authorities... architects, 
engineers, designers, decorators and others... those people 
who create our modern homes, offices, schools, theatres, 
churches, hotels and community centers, look to Se 
Kliegl Bros. for illumination that is functional and distinctive. =" ELLIPSOIDAL 
For Kliegl, the years have been productive, exemplified by just a 
few of the fine installations where our fixtures are used such as the 
Church of Our Lady Queen of Martyrs, Bowdoin College, 
Jones Beach Marine Stadium, Radio City Music Hall, Desert Inn 
at Las Vegas, Madison Square Garden, residence of Hugo V. Neuhaus, 


Houston, Texas and New York offices of Cluett, Peabody & Company. 


Today, our finest and most complete line of Lighting Fixtures 
is catalogued. Send for a copy, No. A-11-D, as a comprehensive 


aid in solving your lighting problems. Consultation, estimates 
; PINHOLE DOWNLIGHTS 


and collaboration available on any lighting project, regardless of size. STRAIGHT MODELS 


Over 60 years of continuous service é. 
KLIEGL BROS 


321 West SOth Sraeer New Yorx,!9. N.Y 








ADJUSTABLE BEAM 
: pean “a5 emma a DOWNLIGHTS. ANGULAR 
Originators and Manufacturers of Klieglights MODEL 
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Yesterday... 


CONGRATULATIONS 
to the 
ILLUMINATING ENGINEERING 
SOCIETY 


on the Occasion of Its 


from the 
HOLOPHANE COMPANY, inc. 


We Salute the Society’s Achievements for 
the Advancement of Lighting 


Old records provide evidence of the fact that Holophane and the Illuminating 
Engineering Society have maintained a close relationship since the founding of 
the Society At the end of 1905, Mr. Van Rensselaer Lansingh, Sales Manager 
of Holophane, and Mr. L. B. Marks, Consulting Engineer, conceived the idea 
of forming a national society of lighting engineers ‘‘to coordinate practices . . . 
promote economics . advance the science and art of the lighting business” 

Subsequently, at a dinner-meeting of twenty-five men, Mr. Otis Mygatt 
(founder of Holophane) proposed the name ‘Illuminating Engineering Society”, 
which was adopted On January 10, 1906, at the inaugural meeting of the 
Society, Mr. Marks was elected President; Mr. Lansingh was voted first Treasurer; 
Mr. E. L. Elliott, Holophane, became a member of the first Board of Managers. 





PRINCIPLES... 


and ‘Tomorrow 


Since 1898... HOLOPHANE Has Pioneered 
in Lighting Progress 


Through the years, Holophane lighting contributions 
have stimulated the industry to work for ever-higher 
standards. ..In every major phase of lighting — 
incandescent, fluorescent and mercury-vapor—Holophane 
has set the pace... Now, at headquarters and in its 
engineering centers, Holophane carries forward its 
“imperishable principles’. . . creating many new appli- 
cation techniques and product developments in anticipa- 


tion of the better lighting of tomorrow. 


HOLOPHANE COMPANY, Inc. 
342 Madison Ave., New York 17, N. Y. 


THE HOLOPHANE COMPANY, LTD., THE QUEENSWAY, TORONTO 14, ONTARIO 





Sylvania Softlight 


pearl- pink bulb decorates as it illuminates 


Homeowners nationwide are buying up new Sylvania 
Softlight bulbs. Here ts the long sought new dimension 
in home lighting the newest concept in interior de 
sign. Now, beyond the basic dimensions of quality and 
quantity of light, Softlight captures the third dimension 
of aesthetic appeal—brings exciting new warmth, cheer, 


color accentuation into the home. 


Softlight bulbs carry a special pearl-pink coating 
which filters out cooler colors of the spectrum—blue, 
green, yellow—and plays up the warmer hues. Greater 
masking of the filament softens, shadows, reduces glares 
Result: a warm, pleasing, off-white glow that harmo- 
nizes with and favors warm-colored furnishings 
flatters human complexions as well 

Yes, decorating with light is exciting news for you too! 
Be sure vou have all the facts 


New Sylvania Softlight spectrum has greater quantities 
yf f I nt lamps. More 


ts down 


‘ warmer color thar reu if 


ike OF aesthetic ipp cu 


¥ SYLVANIA 


LIGHTING + RADIO + ELECTRONICS 
TELEVISION + ATOMIC ENERGY 


SUSTAINING MEMBER 
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Sustaining Members — Public Utilities 


Con 1A 


Public Service Company of New Mexico 
P.O. Box 
Albuquerque, N. M 


Public Service Co. of Okiahoma 

Box 201, Tulsa 2, Okla C.N. Robinson 
Public Service Electric G Gas Co 
80 Park Place, Newark 2, N. J H.P. J]. Steinmetz 
Puget Sound Power G Light Co 

860 Stuart B 

Seattle Was! 


Quebec Hydro-Electric Commission 
107 Craig St., We 
Montreal, Ou 


Quebec Power Company 
P.O. Box 1607, Quebec, Que Jean Saint-Jaques 
Rochester Gas G Electric Corp 

89 East Ave., Rochester 4, N. ¥ 


Rockland Light G Power Co 
Nyack, N.Y D. S. Schaab 
St. Joseph Light G Power Co 

520 Francis St., St. Joseph 2, Mo F. P. O'Connor 
San Diego Gas G Electric Co 


P.O. Box 1831, San Diego 12, Calif H.G. Dillin 


Savannah Electric G Power Co 


Savannah, Ga ]. L. Davidson 


Shawinigan Water and Power Co 

600 Dorchester St., W., Montreal, Que 
Chas. H. Talbot 

Southern Calif 

601 West 5th St 


Edison Co 
Los Angeles 53 lif 
Roy E. Dahlin 
Southern Canada Power Co., Ltd 
355 St. James St., West, Montreal, Que 


George R. Atchison 


Southern Colorado Power Co 
Box 75, Pueblo, Colo E. H. Pemberton 
Southern Indiana Cas G Electric Co 

P.O. Box 569, Evansville 3, Ind K. Graham 
Southwestern Gas G Electric Co 

Box 1106, SI rt, I 
Southwestern Public Service Co 
P.O. Box 

Amarillo, Texa 


Suburban Electric Co 
7 Pleasant St., 
Malden, Mass Warren K. Lewellen 

Tampa Electric Co 


Cass & Tampa Sts., Tampa |, Fla W.C MaciInnes 
Texas Electric Service Co 
Flectr Bidg 


Fort Worth |, Texa 


Texas Power G Light Co 
P.O. Box 6 
Dallas Texas 


LIGHTING EQUIPMENT MANUFACTURERS 


Acme Electric Corp 
Cuba, N. ¥ 


J. A. Comstock 
Advance Transformer Company 

2950 No. Western Avenue 

Chicago 18, Ill 4. E. Feinberg 


Amaigamated Electric Corp., Ltd 
384 Pape Ave., Toronto, Ont., Canada 
W. A. Dalrymple 

Appleton Electric Co 
1701-1759 Wellington Ave 
Chicago 13, Ill Norton Appleton 
The Art Metal Co 
1814 E. 40th St., Cleveland $, Ohio 

George E. Glatthar 


BM D and & Inc 
7620 Walker St., St. Louis Park 
Minneapolis 16, Minn Cecil H. Branham 
Benjamin Electric Mfg. Co 
Des Plaines, Il. Benjamin S. Benson 
Canadian General Electric Co., Ltd. 
lodustrial Products Division 
212 King St., Toronto, Ont R. M. Love 
Canadian Line Materials, Ltd 
Postal Station H., Toronto 13, Ont., Canada 

L. E. Messinger 
Century Lighting, Inc 
521 W. 43rd St 
New York %6, N.Y Edward 


Celine, Inc 
P.O. Box 348, Batavia, Ill. Rudolph C. Hultgren 
C. W. Cole G Co., Inc. 
$20 E. 12th St., Los Angeles 15, Calif. 

Russell W. Cole 
Colursbia Electric G Mfg. Co 


Box 2180, Spokane, Wash Walter A. Toly 
Commercial Light Co. 
841 W. Washington Blvd 


Chicago, Il Michael R. Fine 
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Compco Corporation 
2251 W. St. Paul, Chicago 47, Ill. 


Lawrence H. Wrobei 


Crouse-Hinds Co 
Syracuse N. ¥ 4. H. Clarke 
Crouse-Hinds Co. of Canada, Ltd 
7 Labatt Ave., Toronto, Ont. F.R. Jeffery 
Curtis Lighting, Inc 
6135 W. 65th St., ¢ 
Chicago 38, Ill. 


earing Station 
John A. Wright 
Curtis Lighting of Canada, Ltd. 
195 Wicksteed Ave., Leaside, Toronto 12, Ont. 
H. L. Wright 


Cutler Electrical Products, Inc 
524 Haverford Ave. 
Philadelphia 39, Pa David Cutler 
Cutler Light Manufacturing Co 
2026-28 N. 22nd St., Philadelphia 21, Pa. 
Robert T. Cutler 


Day-Brite Lighting, Inc. 

5401 Bulwer St., St. Louis 7, Mo D. J. Biller 
Dazor Manufacturing Corp. 

4483 Duncan Ave., St. Louis 10, Mo. P.L. Read 
Duray Fluorescent Mfg. Company 

3318 W. Montrose Ave. 
Chicago 18, Ill Ludwig Dannenberg 
Eastern Fixture Co., Inc. 

170 Vernon St., Boston 20, Mass. Louis Gilman 
East Side Metal Spinning G Stamping Corp. 
1301 Elizabeth Ave., W 

Linden, N. ] M.A. Kremer 
Electrolier Mfg. Company, Ltd 

5849 Bover St. 
Montreal, Que., Canada hn Issenman 
Ender-Monarch Corp 

»0 Sylvester St. 


Westbury, N.Y Nathan Miller 


Toledo Edison Co 
Edison Bldg., Toledo 4. OF 


Toronto Hydro-Electric System 


¢ Carlton St., Toronto 2, Ont Wilson J. Wylie 
Union Electric Co. of Missouri 
. (,rat Se 


St. Louis |, Mo 


The United Illuminating Co. 

80 Temple St., New Haven 6, Conn. E. B. Haskell 
Utah Power G Light Co 
Sox 899, Salt Lake City Utah W.A 
Virginia Electric G Power Co 

Richmond, Va 


The Washington Water Power Co 
P.O. Drawer 1445, St Wash 
( rdon DeF oe 


kane 6 


West Penn Power Co 
Cabin H Greensburg, Pa R.G. MacDonald 
The Windsor Utilities Comm., Hydro Div 
149 Chatham St., W., Windsor, Ont W.A. Shaw 
Wisconsin Electric Power Co. 

\ Bidg 
Milwau 1, Wis G. W. Van Dertee 


Wisconsin Power & Light Co 
W. Washington Ave 
Madison 1, Wis M.R. Norton 

Wisconsin Public Service Corp 

Green Bay, Wis 4.G. Bur 
Worcester County Electric Co 

939 Southbridge St 


Worcester Mass Donald S. Bennett 


Electro Silv-A-King Corporation 

535 So. Paulina St. 
Chicago 8, Ill C. 1. Schneider 
Esty Manufacturing Company 

2 S. Sangaman St. 
Chicago 6, Ill Ben Trossman 
Fluorescent Equipment G Mfg. Co. 

05 Cowan Ave. 
Cleveland 4, Ohio Leonard S. Freeman 
Fluorescent Fixtures of Calif. 
$52 Shaw Road 
South San Francisco, Calif. Ernest O. Anders 
Fluores-O-Lite Co. 
Evans Terminal, No 
Hillside, N. J 


Broad St 
Meyer H. Silverman 


The Fostoria Pressed Steel Corp 
Fostoria, Ohio E. L. Bates 
The Frink Corporation 
27-01 Bridge Plaza North 
Long Island City, N. Y. Theo. J. Brassel, Jr 
Fullerton Manufacturing Corp. 
17 Chestnut St., South Norwalk, Conn. 

Lawson Fullerton 


Garden City Plating G Mfg. Co. 
1750 No. Ashland Ave., Chicago 22, Ill. 
G. G. Harney 


General Electric Co., Ballasts Dept 
1430 E. Fairchild St 
Danville, Ill E. C. Schorr 
General Electric Co 
Outdoor Lighting Dept 
920 Western Ave. 
West Lynn 3, Mass. Henry Chanon 
General Lighting Products Co 
468 Frelinghuysen Ave., Newark 5, N. J. 

Nathan H. Eglowstein 


Gibson Manufacturing Co. 
1919 Piedmont Circle N. E., Atlanta, Ga. 
R. R. Gibson 


(Continued on page 42A) 
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ONLY POLYFLEX’ AND METHAFLEX® 


CODE ACCEPTANCE 


GIVE YOU — 


FACTORY MUTUAL APPROVAL 


A L L ; A DVA N TAG ES ? DIMENSIONAL STABILITY 
G 














FOR SUSPENDED CEILING PANELS 


CHECK THIS CHART FOR PROOF. Here is conclusive evi- 
dence that Plax materials give you more for your lighting dollar 


/ 
than other sheet plastics. Whatever your lighting plans, make A HIDING POWER 
qa 


sure you have the whole story on Plax Polyflex and Methaflex 


LIGHT TRANSMISSION 








panels the light weight, luminous suspended ceilings that are 
easy to install, low in initial cost, economical to maintain, last- ir 


ingly efficient, enduringly attractive and code accepted. Please Cc AGING RESISTANCE 
iu 


write for our brochure and test sample kit 





U. L. TEST CONCLUSIONS Nn 
“SPRINKLER OPERATION AND DISTRIBUTION: The ease with which the ql COLOR STABILITY 


ponels shrink when exposed to heat allow them to fall freely from the sup- 
porting structure thereby offering no hindrance to the discharge of water 
from the sprinklers.” 





45] DECORATIVE VERSATILITY 


(Adaptability through Forming to 
Varying Design Requirem ents 





INITIAL COST 





ECONOMY INSTALLATION COST 


PLAX CORPORATION MAINTENANCE COS 


P.O. BOX 1019, HARTFORD, CONNECTICUT 


LUMINOUS CEILINGS-TROFFERS 











See “U.L. Test” above Plax panels in hospital supply room. Sectional ceiling with Plax panels in plant cafeteria. 
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POLYFLEX SHEET 


(Biexially Oriented Styrene) 


010” — .020” 


METHAFLEX SHEET 


(Bioxially Oriented Acrylic) 


010” — .020” 


PLASTIC SHEET 


t 


0075” — .020” 


PLASTIC SHEET 


030” — .100” 


PLASTIC SHEET 
C 


PLASTIC SHEET 7 


D 
050" — .125” 





GENERAL ACCEPTANCE 


GENERAL ACCEPTANCE 


GENERAL ACCEPTANCE 


NOT REPORTED 


LIMITED 


NOT REPORTED 





GENERAL ACCEPTANCE 


GENERAL ACCEPTANCE 


GENERAL ACCEPTANCE 


NOT REPORTED 


LIMITED 


NOT REPORTED 





HOLDS SHAPE AT TEM 

PERATURES FROM SUB- 

ZERO TO 175°F UNDER 
ANY HUMIDITY 


HOLDS SHAPE AT TEM 

PERATURES FROM SUB- 

ZERO TO 165°F UNDER 
ANY HUMIDITY 


HOLDS SHAPE AT TEM 





PERATURES FROM SUB- 

ZERO TO ONLY 125 

145°F UNDER ANY 
HUMIDITY 


GOOD, EXCEPT FOR 4-5% 
WATER ABSORPTION 


HOLDS SHAPE AT TEM 

PERATURES FROM SUB- 

ZERO TO 165°F UNDER 
ANY HUMIDITY 


HOLDS SHAPE AT TEM 

PERATURES FROM SUB- 

ZERO TO 175°F UNDER 
ANY HUMIDITY 





015" 
020” 


MINIMUM 50% in 
MINIMUM 45% in 





015" 
020 


MINIMUM 60% in 
MINIMUM 55% in 


——j} 


LESS THAN 50% in .015 


UNKNOWN 


CAN BE ADJUSTED BY 
PIGMENTATION TO BET 
TER THAN 60% IN THICK- 
NESSES OF .050 AND 
GREATER 





CAN BE ADJUSTED BY 
PIGMENTATION TO BET- 
TER THAN 50% IN THICK- 
NESSES OF .050 AND 
GREATER 





EXCELLENT even at 1'% 


from fluorescent lamp 


| EXCELLENT even ot 1% 
| from fluorescent lomp 
| 


EE 


EXCELLENT 


more from 


ot 8” 


fluorescent 


or 


lamp 


ot 8” or 
fluorescent 


EXCELLENT 
more from 
lamp 


EXCELLENT — ot 8” 
more from fluorescent 


or 


lamp 





EXCELLENT NO AGE 
EMBRITTLEMENT 


- 
| 


| EXCELLENT — 


| EMBRITTLEMENT 


| 
| 


j 
NO AGE 


LOSES STRENGTH 
BECOMES BRITTLE 


EXCELLENT 


GOOD TO EXCELLENT 





EXCELLENT 


~ 


EXCELLENT 


DISCOLORS WITH 
AGING 


DISCOLORS WITH 
AGING 


EXCELLENT 


GOOD TO EXCELLENT 





EXCELLENT 


EXCELLENT 


EXCELLENT 


EXCELLENT 


EXCELLENT 


EXCELLENT 





MODERATE 


MODERATE 


HIGH 


MODERATE 





LOW — Lightweight Grids 


or Suspensions 


LOW — Lightweight Grids 
or Suspensions 


LOW — Lightweight Grids 


or Suspensions 


MODERATE 


HIGH — Weight of Panels 
Requires Strong 
Suspension 


HIGH — Weight of Panels 
Requires Strong 
Suspension 





LOW — Lightweight, 
Smooth, Rigid Panels, Easy 
to Handle and Clean 





LOW — Lightweight, 
Smooth, Rigid Panels, Easy 
to Handle and Clean 








MODERATE — Difficult to 
Handle in Other than 
Panel Form. Matte Finish 
Adds to Cleaning Costs 





MODERATE — Heavy 
Panels Slow Removal and 
Replacement 





HIGH Greater Ponel 


Weight Increases Han- 


dling and Cleaning Time 
— Breakage. 





HIGH — Greater Panel 

Weight Increases Han- 

dling and Cleaning Time 
— Breakage. 








FIXTU 


RES 


SECTIONAL LIGHTING 


Before and after pictures show how Plax panels hide pipes, sprinklers, and ducts. 
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Sustaining Members — Lighting Equipment Manufacturers 


iA 


Gill Glass G Fixture Co 
Amber & ga St Pt 
Gillinder Brothers, Inc 


ek I erty St 


Grimes Manufactur 


ng Co 


Guardian Light Company Inc 


N t B Oak Park, I 


The Edwin F. Guth Co 
W \ 


“ul 


Holophane Company, Inc 
$42 Madison Ave., New York 17, N 


Holophane Company 
I ) y, 1 


: 


Limited 


House-O-Lite Corporation 
2430 S. Ashland Ave., Chicago 8 


Hubbard and Company 
6301 Butler St., Pittsburgh 1, Pa Warne, Jr 
ideal Industries, Inc 

Park Ave 


IMuminating Engineering Co 
‘7 E. N eM Road 
Ha Park, M 


jefferson Electric Co 
Bellwood 


joleco Corporation 
Saldwin St 


St. Louis, M 


jones Metal Products Co 
West Lafayette, O1 


Joslyn Mfg. G Supply 
; ith Mor 


So 


Co 


qc) igo I 


The Kayline Company 
2480 E S 
< eland oO 


Keystone Electric Manufacturing Co 

2228-36 E. Tioga St 

Philadelphia M, Pa 

Kirchmer Bros. Mfg. Co 
16, New he \ 

St. Lo M 


The Kirlin Company 
$435 E. Jefferson Ave., Detroit 7, Mich 


Ivan Kirlin 


Light Control Co 

2333 East Olyn Blvd 
Los Angeles 2!, Calif Stanley E. Lindahi 
Lighting Products, Inc 
2259 W. Park Ave 
Highland Park, I Joseph A. Schneller 
Line Material Co., Division of McGraw Electric Co 

Rg North &th St 

Milwaukee 1, W M. C. Harsh 
Litecontro! Corp 

56 Pleasant St 
Watertown Mass Lawrence E. Brown 
Litecraft Manufacturing Corp. 

8 East 56th St., New York 16,N.Y. Ben Roisman 
Lithonia Lighting Products Co., Inc 

Lithonia, Ga Robert J. Freeman 


424 Sustaining Members 


Luminator, inc 
20 N. Peoria St., Chic ago 7, Ill 
Albert L. Arenberg 
Luminous Ceilings Inc 
West North Ave., Chicago 47, Ill 

Louis Rosenstein 
Major Equipment Company Inc 
{ } t Ave 
‘ 


Marlow Lights, Inc 
‘ \ 
I ‘ LN. J 


Marvin Manufacturing Co 

648 Santa Fe 

Los Angeles, Calif O. Anderson 
Metalcraft Products Co., Inc 

Ma r & Lippincott Sts. 

I Pa 


Midwest Chandelier Co 
w\ Cee trv “ 


No. Kansas City 16, M 


The Miller Co 
Meriden, Conn G. W. Beals 


Mitchell Manufacturing Company 
( 1 Ave 
( TT i. 1 


Mitchell Manufacturing Co., Ltd 
) Waterman Ave 
lor t Ont 


Modern Light Company 
7809 Industrial Court 
Maplewood 17, Mo Edwin L. Ehret 
Modern Light G Equipment Co 

$812 8S. Wabash Ave 

Chicago, I M.L. Offenberg 
Morlite Equipment Co 

P. O. Box 106, Girard, Pa Finley J]. Gordon 
Multi Electric Mfg. Co. 
4223-43 West Lake St 
Chicago, I) Leo J]. McDonald 
Nepo Mfg. Co 

6025 N. Keystone Ave 

Chicago 30, I N. E. Passman 


Northern Light Company 
1657 No. Water St., Milwaukee 2, Wis. 
Fred Cramer 


Peerless Electric Limited 
5585 Fullum, Montreal 36, Que. L.A. Van Duzer 
The Perfectite Company 
1457 E. 40th St., Cleveland, Ohio 
Joseph L. Jaffe, Jr 
Philadelphia Electrical G Mfg. Co. 
1228 N st Se 
21, Pa R.A 


Philadelpt Manwaring 
Pittsburgh Reflector Co 
O3.411 0 er Bldg 
Pittsburgh 22, Pa H. C. Zinsmeister 
Powerlite Devices, Limited 
870 Davenport Rd. 
Toronto 9, Ont M. B. Hastings 
Prescolite Manufacturing Corp 
i} t St 

Berkeley Calif W. D. Runswick 
Pryne G Co., Inc. 
P.O. Box 698, Pomona, Calif. Roger W. Holston 
Pyle National Company 
1334 N. Kostner 

I 4.G. Voeltkner 


Quadrangle Mfg. Co. 

$2 So. Peoria St., Chicago 7, Ill. ]. D. Auckland 
Quaker City Electric Mfg. Co 

2810 East Pacific St. 


Philadelphia, Pa Reuben Haberman 


Rambusch Decorating Co 

10 W th St 

New York 19, N.Y Edward Rambusch 

Revere Electric Mfg. Co 

‘ 9.17 N. Broadway 

( cago 40, 1 Murray J. Whitfield 

Rosemont Industries, Limited 
90 Moreau 

Montreal, Que., Canada 


Ruby-Philite Corp 
” Oucens Blvd 


Long Island City N.Y 


The Safety Car Heating G Lighting Co 
P.O. Box 70, Milford, Conn, 


Shailda Manufacturing Co., Inc 
6 W. Providence, Burbank, Calif 
Wiiliam Shalda 


Silvray Lighting, Inc 
R.K.O. Bidg., Radio City, New York 20, N. Y. 
J. M. Gilbert 


Smithcraft Lighting Division 
A. L. Smith tron Company 
217 Everett Ave., Chelsea 50, Mass. 
Hugh M. Nazor 


Smoot-Holman Co 
$21 No. Eucalyptus Ave., Inglewood, Calif. 


L. A. Hobbs 


Sola Electric Co 
4633 W. 16th St., Chicago 50, 11. L.C. Marschall 
Solar Light Mfg. Co 
100 N. Ashland Ave 
Chicago 22, Ill Bernard Lazerson 
Solux Corporation 

58-17 28th Avenue, Woodside 77 

Long Island, N. Y 4. E. Spinetta 


Southern Lighting Mfg. Co. 
501 Elwell St., Orlando, Fla Max K. Aulick 
Stanley Electric Mfg. Co. 
$700 S. 80th St., Philadelphia, Pa. 

Bernard S. Heller 


Steber Manufacturing Co 
2700 Roosevelt Rd., Broadview 
Maywood, Ill. Robert ]. Besal 
Sterling Reflector G Mfg. Co. 
3249 West Grand Ave., Chicago 51, Ill. 

Anton Oberhuber 


Stonco Electric Products Co 
333 Monroe Ave., Kenilworth, N.J. H.W. Spence 
Sunbeam Lighting Co. 
777 E. 14th Place, Los Angeles 11, Calif. 
Herbert L. Krieger 


Sun-Lite Manufacturing Co. 
2555 Bellevue Ave., Detroit 7, Mich. Fred Binder 
Sun-Ray Fluorescent Co. 
2025 South Michigan Ave, Chicago, Ill. 
Jerome Gimbel 


Supreme Lighting Company 
600 Turner St. 
Los Angeles 12, Calif. ]. Shapiro 
Thompson Electric Co. 
111! Power Ave 
Cleveland 14, Ohio Robert K. Farrington 
Tri-Part Mfg. Company 
934 Plum Street 
Detroit |, Mich Julius Reznik 
Unistrut Corp 
4118 Monroe Ave. 
Wayne, Mich. Hugo E. Rebentisch 
Unistrut Products Company 
10183 W. Washington Blvd 
Chicago 7, Ill. George W. Butler 
Voigt Company 
1636-38 N. Carlisle St., Philadelphia 21, Pa. 

C. J. Frank 


The Wakefield Co. 


Vermilion, Ohio A. F. Wakefield 


Continued on page 44A) 
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featuring one-piece plastic shield 
in 2’ x 2’, 2’x 4’ and 4’x 4’ units 


In this series Garcy offers the highest quality lighting 

with a choice of three types of shielding . . . all in hinged frames: 
Plexiglas shield—The unique die-formed contour gives uniform 
low brightness and provides the rigidity which permits a aan 
one-piece diffuser to be used even in the large 4’ x 4’ unit. ~ 
Louver shield—Lightweight, completely framed and tab- 
locked into a one-piece assembly for convenient 
maintenance, superior appearance and greater durability. 
Glass shield—Standard is Corning Alba-Lite, fine-ribbed 
translucent opal glass, an excellent diffusing medium 
Other types of glass are available as desired 

Sturdy, rigid frames provide secure mounting, 

and are designed to prevent light leaks around edges 


5 4 RGY ... established 1898 
... contributing to 50 years of lighting progress 


Garden City Plating & Mfg. Co., 1760 N. Ashland Ave., Chicago 22, Iii. 
In Canada: Garcy Co. of Canada, Ltd., 191 Niagara St., Toronto 





THREE TYPES OF SHIELDING VARIETY IN SIZE AND NUMBER OF LAMPS 


| aad J 


2’ x 2'—Tweo, three or four lomp rows. 
2’ x 4’—Two, three or four lomp rows. 
2’ x 8’—Two, three or four lamp rows. 
hinged frame 4 x 4'—Six, eight or ten lomp rows. 
Choice of rapid stort fluorescent of slimline lamps. 














Plastic panel in 
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Sustaining Members — Lighting Equipment Manufacturers 


Continued from page 42A 


Webb Electric Mfg. Company 

1701 S. W. Jefferson St., Portland |, Ore. 
F.E. Webd 

Welsbach Engineering and Management Corp 

1500 Walnut St 

Philadelphia 2, Pa 


H.H. Adams 


Westinghouse Electric Corp 
1216 W. 58th St., Cleveland 2, Ohio 


P.O. Box 581 E. C. Huerkamp 


Wheeler Reflector Co 


O78 


275 Congress St 


Boston 10, Mass. Harlan B. Fletcher 


8. & W. Wiley, Inc 
119 Dearborn St 
Buffalo 7, N.Y. Robert C. Graves 
H. E. Williams Products Co. 


108 S. Main St., Carthage, Mo. Ff. B. Williams, Jr 
Wilmot Castle Co. 

1255 University Ave 

Rochester 7, N.Y E. H. Greppin 
}. A. Wilson Lighting G Display Ltd 


280 Lakeshore Rd., Toronto, Ont J. A. Wilson 


The Wiremold Company 


Hartford 10, Conn Robert H. Murphy 


RESIDENTIAL LIGHTING EQUIPMENT 
MANUFACTURERS 


Colonial Premier Corp 
466 W. Superior St 
Chicago 10, Il! ul 


H. A. Framburg G Co. 
$320-28 Carroll Ave 


H. Dottenheim 


Chicago 24, Ill. Stanley A. Framburg 


Globe Lighting Products Co., inc. 
1710 Flushing Ave 


Brooklyn 6, N.Y dor Rosenbiatt 


jewel Electric Products, Inc 
266 Glenwood Ave 
Bloomfield, N.] J 


eph G. Wares 


LIGHTING EQUIPMENT DISTRIBUTORS AND 


Black G McDonald Limited 


Toronto, Ont., Canada 
W. J. McDonald 


200 King Street W., 


Canadian Westinghouse Supply Co. Ltd 
195 Fleet St. E 

Toronto, Ont., Canada McKnight 
Capitoi Light G Supply Co 

6-8 Huntley Place 

Hartford, Conn 


Efengee Electrical Supply Co 

949 W. Chicago Ave., Chicago 22, Ill. Lee Mirus 
Electric Supply Corporation 

701 W. Jackson Blvd 

Chicago 6, Ill 


Englewood Electrical Supply Co 
5801-03 So. Halsted St., Chicago, I). Ray O'Leary 
Enterprise Electric Co 
6507 Euclid Ave., Cleveland, Ohio William §. Fell 
W. Freeman G Son Ltd 
275 Woodland Drive 
Vancouver, B. C., Canada 4. Freeman 
General Electric Supply Company 
A Division of General Electric Distributing Corp. 
1260 Boston Ave., Bridgeport 9, Conn 

W. W. Booth 
Graybar Electric Co., inc 
420 Lexington Ave 
New York 17, N.Y Raymond C. Kinney 
Hawkins Electric Co. 
1447 Washington Blvd 


Chicago 7, Il! R.R. Hill 
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Lightolier Co. 
1! East 36th St 
New York 16 


N.Y H. Stolinitz 


Luxor Lighting Products Inc 
Empire State Building 
New York, N.Y 


Mee Light, Inc 
$10 So. Third St 
Louisville 2, Ky 


Sergei Marketan 


Frank Marriett 


Hecker and Co., Inc 
9 W. Marquette Road 
Chicago 21, Ill W. E. Froh 


jery! Lighting Products, Inc 
42 W. Cermak Road 
Chicago, Il! Chas. Meyerson 
Kelso-Burnett Electric Co. 
$ W. Jackson Blvd 

Chicago 6, Il! Sigmund A. Hollinger 
Main Electric Company 
741 Milwaukee Ave., Chicago, Ill 

William Kamin 


Malloy-Robinson Co 

1701 S.W. Jefferson Street 

Portland, Ore Geo. A. Robinson 
La Cie Martineau Electrique Lte 
24 rue du Roi, Quebec, Que Henri Martineau 
Meade Electric Company, Inc 
5401-15 W. Harrison St. 
Chicago 44, Ill Henry E. Burkhardt 
Metropolitan Electrical Supply Ce. 
20 N. Jefferson St., Chicago 6, Ill Fred Pedrigh 
Monroe Electric Co 
157 W. Ontario St., Chicago 10, Ill ilbert Kahn 
Nerthern Electric Co., Ltd. 

1600 Notre Dame St., West 


Montreal, Que., Canada 


Pierce Electric Co. 


367 W. Adams St., Chicago 6, I1! John H. Pierce 


LAMP MANUFACTURERS 


Canadian General Electric Co., Ltd. 
Lamp Division 
105 Dufferin St., Toronto, Ont £. H. Lindsay 
Champion Lamp Works Div. of Consolidated 

Electric Lamp Co. 

600 Broad St., Lynn, Mass Ellery H. Raddin 
Duro Test Corp 

2321 Hudson Blvd 

North Bergen, N. ] 


General Electric Co., Lamp Dept 
Nela Park 
Cleveland 12, Ohio 


Sylvania Electric Products Inc 
1740 Broadway 
New York 19, N.Y 


Sylvania Electric (Canada) Ltd 

Suite 522, University Tower Bldg 
Montreal, Que., Canada F.W. Fulle 
Westinghouse Lamp Div 


Bloomfield, N. } Marshall N. Waterman 


Mutual Sunset Lamp Mfg. Co., Inc 
540 Empire State Bldg 

New York 1, N.Y Morris Thaw 
John C. Virden Co 
6009-6103 Longfellow Ave. 
Cleveland 3, Ohio John C. Virden, Jr. 
john C. Virden, Ltd. 


19 Curity Ave., Toronto, Ont P.G. Rirkpatrich 


CONTRACTORS 


Portiand Electric G Plumbing 
905 S. W. 16th Avenue 
Portiand 5, Ore 


Revere Electric Supply Company 
2501 W. Washington Blvd. 
Chicago 12, Ill. Arthur Peterson 
Rumsey Electric Co 
1007 Arch St., Philadelphia 7, Pa T. W. Lauer 
Service Electric Co 
8345 South Ashland, Chicago, Ill Harold Zwitt 
The Starbuck Sprague Co. 
9 Spring St. 
Waterbury, Conn E. A. Madison 
Stubbs Electric Co 
53.N. W. Park Avenue 
Portiand 9, Ore Richard M. Boynton 
Super Electric Construction Co. 
4300 W. Chicago Ave., Chicago 51, Il. 
P.M. Pavesich 

Frank C. Teal Co. 
$222-24 E. Jefferson, Detroit 7, Mich. 

Harold C. Smith 


Terreau-Racine Ltee. 
196-228 St. Paul St. 


Quebec, Que., Canada Paui Ducasse 


Warren Electric Co. 


P.O. Box 2594, Houston, Texas J. R. Thompson 


Westinghouse Electric Supply Co. 


113 North May St.,Chicago7, Ill. 8B. H. Boatner 


Continued on page 58A) 
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(DAUGHTERS OF THE AMERICAN REVOLUTION) 





RELIGHTED BY RAMBUSCH UNDER THE SUPERVISION OF 
BERNARD LYON FRISHMAN & ASSOCIATES, Architects + L. WARREN BOGAN & ASSOCIATES, Consulting Engineers 


When it comes to lighting large and lofty interiors the Rambusch 
Downlite has no equal. It is efficient, safe, economical, simple to 
maintain, glare shielded and guaranteed to produce the promised 
resuits. * There are 100 Rambusch lighting representatives in 


the country —one of them is near you and anxious to serve you. 


RAMBLISC DESIGNERS + MANUFACTURERS 
Pe , NEW YORK 11,N. Y. 


ant 





General Electric salutes a 
half century of 1|.E.S. progress, 
reports to the profession 


on new, high efficiency lamps 


niversary olf the 


1 tine 


filament 
I 


ew axial filament new 


will bring increases of ich as 15°) in light out- 
put for incandescent lamps of 300-watts and large 
Within a few vea t s develo ent will be incor- 
porated in all incandescent lamps used for general 
lighting 

the following pages, tl eneral Electri 

ny reports on this and se il other outstand- 
ing lamp developments announ recently. These 
developments and th ore that illuminating engi- 
neers can bring ition will help usher 
in a new era in lighti 


Good lighting is fundamental to modern industrial 


and human progress tools that 
engineers use to provide the gor rhting essential 
to good living. It is therefo with pride that we 
point to our efforts in putting better tools in the 
+} 


hands of men who know how to us¢ em 


Progress /s Our Most /mportant Product 
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GENERAL €@ ELECTRIC 
Lamps for 1950 


General Electric reports on basic new 


developments in lamps that will affect 


business costs in the coming year 


ew lamps « 


you 
1 you maintenance 
ind do important new jo 
ie dollars spent 


f rt 


bs. Over one-third 
| in 1 for G-E large lamps wet 
lor lamps that General Elecu ntroduced in the past 
nuous 
ver al t 


Thoma 


progress has 
1 Se imes your yearly lamp costs 
s Edison’s first electri 
the policy of Genera 


| Electric to re 


receipts into 


paid you 
since 


dividends 
That's why 


lamp, it has been 
part ol 1 


-invest a substantial 
the search for new lamps. The 

Wil ages show some of the more recent 

earch. At least 
+ a 


Iruits 
10 
sin l 


yne of these lamps can reduce 
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GENERAL @@ ELECTRIC 
Lamps for 1956 


Die See > | 


New General Electric discovery 
uses revolutionary 
stand-up filament to give you 15% 


more light from a bulb 


rie I he Vaiue 


y deliver is estimated 


t light bulb filaments are placed cross- 
wise in the bulb. Four years of intensive research were 


required to solve the technical problems involved in 





changing to an axial position 


The light gain achieved by the new axial positioning is 
a minimum of 6%. The new positioning also makes it 
practical—for the first time—to use a specially designed 
coiled-coil filament in bulbs of 300 watts and over. In 
these larger bulbs, the two improvements combine to 
bring the light increase to 15%, during the life of the bulb 


extra ht worth more than the entire purchase price of the 





RELATIVE EFFICIENCY 











WORE EXAMPLES ¢ 
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THE NEW STAND-UP FILAMENT 

















HOW GENERAL ELECTRIC I Ti OUR LIGHTING DOLLARS, ARE SHOWN ON THE FOLLOWING PAGES 
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GENERAL @@ ELECTRIC 
Lamps for 1956 


General Electric high output fluorescent, world’s 
most powertul, gets still more powertul 


eas 


7% MORE LIGHT IN THE HIGH OUTPUT LAMP 


was achieved 1 i ) (st eral Elee ric cli eers. 


Performance gains in 
present G-E lamps worth 
twice the lamp price 


MORE LIGHT. > 


BETTER tire. P 
eased . hy 
Vat 
hours). 
UNIFORMITY OF LIFE is better, to here are fewer LOWER COST. About a vear ago the price of both 
earl Tests show that of 100 of these lamps lamps was reduced by Ger Electric The 40-watt 
will last amp is 4¢€ lower and the slimline 17¢ lower to case 
\ buvers 
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UMLUNE 
LUMENS 


GH OUTPUT 
50 LUMENS 


,ore flattering 


because DeLuxe 


2 NEW COLORS AND 2 NEW SIZES, wert w available in four- 


marketed in 1 The t lamp is now available to allow maximum flexibility in light- 


DeLuxe 1 White and eLuxe Warm Wh 


Double duty phosphor lining makes General 
Electric 400-watt RC-1 today’s best mercury buy 


nt phosphor works two ways to 


Dest mercury 
ACTS AS REFLECTOR. he white phosphor di- 


thirds of the light downward. Because 


can’t gather dirt or dust that would 


efhiciency The other third of the 


verts invisible radiation from the 
mercury light to give better 


IT IMPROVES COLOR. [he phosphor also con- 
I mercury arc into red 


nl 


light. This mixes with the 


than any other mercury lamp 


THE RC-1 BECAME THE BEST BARGAIN (0! 


most indoor mercury lighting when General Electric 


announced in 1955, a total gain of 15% in light and a 


new ¢ life rating of 6000 hours 
RC-1 lamps are interchangeable in most indoor 400- 


watt fixtures, resulting in more light, improved color 


—more for your lighting dollar. 


MORI 
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GENERAL (6) ELECTRIC 
Lamps for 1956 


New General Electric quartz infra-red, 
smaliest and hottest 


ENERGY CONCENTRATION AND SMALL SIZE 


RUGGEDNESS. 
thermal shock 


DELIVERS MORE ENERGY. 








GENERAL @@ ELECTRIC 
Lamps for 1950 


New 500-watt floods and 
spot broaden General Electric line 


of precision lamps 


1955 General Electric added three 500-watt lamps 


their already extensive line of precision reflector 


nps: a wide beam flood, a medium flood and a nar 


ow spot. The widest line yet, of optically precise light- 
ing tools, is now available where you 


control of light. Whether 


Spots or flood 


need accurat 
you want to highlight small 
i wider area, you can do it efficiently and 


it low st 


vith these General Electric PAR lamps 


OPTICALLY PRECISE, the G-E PAR lamps are 


more than ordinary light bulbs. The sealed-in refle« 


iccurately molded. The lens is expertly designed 


i controlled beam pattern. The filament is pr 


formed and located in respect to the reflector and 
maximum light in the beam and very 
" 


outside the beam. You have the light 
where vou need it 


FULL RANGE ©! spots and floods offers you a variety 


narrow spot, spot, medium flood, 


ind wide flood. plus a variety of w 


vattages from 75 to 
00. Candlepower ranges from 3,400 to 110,000. What 
ever vour needs: light for safety, light for work, light 


for display—there’s a G-E PAR lamp for the job. 


RECTANGULAR-TYPE BEAM spreads, availabl 
in the higher wattage flood lamps, are particularly well 
suited to many applications 





CANDLE 
POWER 











‘a 


Medium Flood Narrow Spot 


200 W 300 W 500 W. 
PAR 46 PAR 56 PAR 64 


MORE ON NEXT PAGE [D 
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More progress is on the way 


at General Electric 


FLUORESCENT. 


nd work better because \ 


FILAMENT. The ixial filament constrt 
ipl c is ray 


mercury. Here 


xt 


Stepped-up G-E research program 


dollars you spend for G-E lamps 


tools is being 

nmanded For more information about how today’s lamps can 
yuraged be of help to you now, ask your G-E friends in you 
te to Large Lamp Depart- 


local LES chapter, or wri 
ment I[E-482, General Electric Company, Nela Park, 


Cleveland 12, Ohio. 


rest 
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(1) L.E.8S. LIGHTING HANDBOOK, Second Edition 


LATEST! One volume, 987 pages. Published 
1952. Complete revision of first edition includes 
basic information on all phases of lighting prac- 
tice and technique, based upon recently developed 
standards. Contains 18 technical reference and 
application sections; complete appendices of in 
formation regularly used; 655 photos, drawings, 
lighting tables, charts; fully cross-indexed .. . 
over 4500 items. For use of lighting engineers 
and specialists, consultants, architects, designers 
- all who plan, install and manufacture light 
ing systems and equipment 
$8.00 per copy; $6.40 in lots of ten or more. Add 50c for 
shipment abroad. 1.2.8. Members are entitled ti ne copy 


I 
of the Handbook $5.50 unless pre usly ordered 


1.E.S. RECOMMENDED LIGHTING PRACTICES 


These booklets are tl} omplete, standard recom- 
mendations for lighting the prescribed areas, and 
are among the most comprehensive and important of 
all Society publications. As indicated, some of these 
recommendations are the work of committees of the 
American Standards Associ with collaboration 
by appropriate committee f the I.E.S. All have 


the approval of the Council of the Illuminating 


Engineering Society, latest official I.E.S 


recommendations 


In ger eral, the informatio contained in these 
Recommended Lighting Practices covers completely 
the area shown in the title. Ineluded in the data 
are suggested types of lighting systems and lumi 
naires; levels for general lighting and for specific 
areas; analyses of seeing tasks: and other informa 
tion essential to lighting the area and of value to 
lighting engineers and specialists, architects, con 
struction people and others. Each practice is fully 


illustrated with charts and photographs 


(2) OFFICE LIGHTING 
1.E.S. Recommended Practice (1947) 50c 


(3) STORES & OTHER MERCHANDISING AREAS 
I.E.8. Recommended Practice (1948) 50c 


(4) SCHOOL LIGHTING 
American Standard Practice (1948) 50c 


(5) LIBRARY LIGHTING 
1.3.8. Recommended Practice (1950) 50c 


(6) DAYLIGHTING 
I.E.S. Recommended Practice (1950) 50c 


(7) SPORTS LIGHTING 
1.E.8. Recommended Practice (1950) 


(8) INDUSTRIAL LIGHTING 
American Standard Practice (1952) 


(9) STREET AND HIGHWAY LIGHTING 
American Standard Practice (1953) 


SUPPLEMENTARY LIGHTING 
1.E.8S. Recommended Practice (1953) 


RESIDENCE LIGHTING 
1.E.8. Recommended Practice (1953) 


Quantity prices upon request. 


COMMITTEE REPORTS ON LIGHTING 
IN INDUSTRY 


Lighting recommendations based on recent studies 
(research, surveys of current practice, and experi 
mental installations) of the appropriate subcom- 
mittees of the I.E.S. Committee on Industrial Light 
ing. Completely illustrated, these reports contain 
detailed information on many lighting problems 
peculiar to the industry or operation involved as 
well as providing general data as to lighting sys- 
tems and luminaires; recommended quantity and 
quality of illumination; and analyses of specific 
seeing tasks 
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The Publications of the Illuminating Engineering 
Society listed here summarize in printed form the 
vast amount of research, investigation and discus- 
sion of hundreds of qualified members of the Soci- 
ety working on technical committees. They contain 
the latest available information about many aspects 
of the art and science of illumination, including 
details of application as well as the lighting tech- 
niques involved. Each publication listed here is 
supported by the full authority and approval of the 
Illuminating Engineering Society. 


1.E.S. Publications are available, in single copies 
or in bulk, to anyone requiring knowledge of the 
newest in lighting application and the supporting 
technical information. Published prices cover only 
the cost of production and handling. Quantity prices 
vary and are lower than the single-copy prices 
shown in this listing. Should quantities be desired 
for distribution, such as for educational or promo- 
tional purposes, prices may be obtained by writing 
Publications Office. 


Each publication is numbered for easy ordering 
by using the coupon on this page. Correspondence 
concerning publications should be addressed to: 
Publications Office, Illuminating Engineering Soci- 
ety, 1860 Broadway, New York 23, N. Y. 


(Supersedes all lists prior to January 1956) 





LIGHTING FOR WOOLEN AND WORSTED 
TEXTILE MILLS (1949) 


LIGHTING FOR MACHINING OF SMALL 
METAL PARTS (1949) 


LIGHTING FOR FLOUR MILLS (1949) 
LIGHTING FOR CANNERIES (1950) 
LIGHTING FOR BAKERIES (1950) 


LIGHTING OF CENTRAL STATION 
PROPERTIES (1951) 


LIGHTING FOR STEEL MILLS, 
PART I: OPEN HEARTH (1952) 


LIGHTING FOR FOUNDRIES (1952) 


LIGHTING FOR CENTRAL STATION 
HIGH BAY AREAS 


Quantity prices upon request. 


OTHER 1.E.S. COMMITTEE REPORTS 


(21) TRANSPORTATION LIGHTING (1951) 25c 


Interior lighting for buses, streetcars, rapid transit 
and railway trains 


DDA 





PUBLICATIONS OFFICE 
ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 
Date 
Send me at the address below copies of I.E.S, Publications in 
quantities as noted: 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 24 
0 My check (m.o.) eaclosed. C Bill me. 


Your prepayment of orders totalling $2.00 or less will greatly 
facilitate handling and help us in our bookkeeping. Thank you. 


(Please print or type) 
Name 

Company 

Street 


City State 


1.5.8. Section Chapter 


(22) CONTEMPORARY LIGHTING IN MODERN 
AND TRADITIONAL INTERIORS (1951) $1.00 
64-page report combines recommended residence 
lighting techniques with good decoration, written 
in layman’s language and completely illustrated 
Shows all types of lighting equipment, both in 
stalled and portable, recommended color combina 
tions, from Colonial to Modern interiors 
FUNCTIONAL VISUAL ACTIVITIES IN 
THE HOME (1951) 25e¢ 
Provides much of the technica] material supporting 
the combination of good decoration with lighting 
in (21) above. Extremely useful! to lighting equip 
ment designers, engineers, and because of the 
numerous sketches and measurements, non-technical 
people as well. 

CURRENT LIGHTING PRACTICE FOR 
TELEVISION PRODUCTION (1951) 


PROGRESS IN TELEVISION STUDIO 
LIGHTING (1954) Addenda to (24) 


CURRENT LIGHTING PRACTICE FOR 
COLOR TELEVISION PRODUCTION 


Quantity prices upon request. 


1.E.S. LIGHTING DATA SHEETS 

Each I.E.S. Lighting Data Sheet describes an 
actual, outstanding lighting installation, complete 
with photographs, drawings and engineering data 
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They are published in a series of 24 sheets each 
year, and current sheets cover such subjects as 
lighting for metalworking, textile, automobile and 
other industries; schools; stores; offices; drafting 
rooms; churches; auditoriums; banks; museums: 
residences; indoor and outdoor recreational areas; 
streets and highways; and other special applica- 
tions 

Printed on heavy gloss paper, punched for stand- 
ard ring binder, data sheets are an excellent “idea” 
file for lighting people, consulting engineers and 
irchitects; ideal for promotional distribution by 
manufacturers and light and power companies. 

I.E.S. Lighting Data Sheets are delivered through- 
ut each year in groups of eight; three mailings for 
the entire 24-sheet series. First eight of each series 
are mailed for delivery in June; second eight in 
October; final eight in February of following year. 
Subseription, 24 sheets per set, $1.25; 10 or more 
sets, $1.00 each Prices on minimum quantities of 


100 individual sheets upon request to this office. 


(27) CURRENT SERIES XXI 
Orders for the current Series XXI LE.S. Lighting 
Data Sheets are now being accepted. Renew your 


Data Sheet subscription now; or start your “idea” 


e of I.E.S. Lighting Data Sheets with this Series 


EARLIER COMPLETE DATA SHEET SERIES AVAILABLE 

(28) Series XVII, 24 sheets $1.25 
(29) Series XVIII, 24 sheets $1.25 
(30) Series KIX, 24 sheets $1.25 
(31) Series XX, 24 sheets $1.25 


Quantities of 10 or more of (25) 
through (29) $1.00 


(32) “15 HOME LIGHTING IDEAS,” 15 sheets $1.00 
Attractively packaged, newest 15 home lighting 
lata sheets, gathered and prepared especially for 
this publication. (These sheets not included in an 


ial Series 


Quantity prices upon request. 


MEASUREMENT OF LIGHT 


(33) AMERICAN STANDARD GUIDE FOR 
ELECTRICAL MEASUREMENT OF 
FLUORESCENT LAMPS (1955) 


(34) GUIDE FOR PHOTOMETRIC TESTING OF 
FLOODLIGHTS OF 10 TO 160 DEGREES 
TOTAL BEAM SPREAD (1951) 


(35) GUIDE FOR OUTDOOR ILLUMINATION 
TESTS 25¢ 


(36) GENERAL GUIDE TO PHOTOMETRY (1955) 60c 


Quantity prices upon request. 


LIGHTING COURSE MATERIAL 


(37) LIGHTING FUNDAMENTALS $1.00 
Lithograph outline for a one-semester introductory 
ighting course suitable for college students or 


adults. Quantities of 10 or more, 75¢ per copy 


Printed in U.S.A 
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This WF Series Unit is available with 2 or 


4 lamps — rapid start only. Send for complete 
details, ask for WF Catalog Sheet. 
¢? 


a 
€ 
wt 


ene EASTERN FIXTURE COMPANY 
170 VERNON STREET, BOSTON 20, MASS. 
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Sustaining Members — Distributors and Contractors 


Cor ed from page 44A 


Wholesale Electrical Supply Co 
7333 Cottage Grove Ave 
Chicago 19, I 


Wiedenbach-Brown Co., Inc 
11! Eighth Ave 
New York N.Y 


Wigdahl Electric Company 

1246-48 Milwaukee Ave 

( go 4i,1 T. J. Wigdahi 
Zenith Electric Supply Limited 

177 King St 


I Ont., Canada 


RELATED MANUFACTURERS AND MISCELLANEOUS 


Aluminum Co. of America 
in \ s Bide... 
Pit rgl 1, Pa 


American Concrete Corp 
5092 N. Kimberly Ave 
Chicago I 


American Sterilizer Co 
Eric, Pa Horace Wm. Alexander 
Barrett Division 

Allied Chemical G Dye Corp 

P.O. Box 27, Station | 

Toledo 14, Ohio Dr. M. H. Bigelou 


Biue Ridge Glass Corp 
Kingsport, Tenn James Herbert 
Canadian National Exhibition Association 
Exhibition Park, Toronto, Ont H. E. McCallum 
Canning, Pekara, Inc 

2144 N. Wood S&t 

Chicago 14, Il Claude E. Canning 


Continental Electrical Construction Co 
$540 Southport Ave., Chicago 15, Ill. Leo W. Wits 
Corning Class Works 
Corning, N.Y George W. Douglas 
Coyne Electrical School, Inc 

500 So. Paulina St., Chicago 7, Ill John Hanan 
Detroit Electrical Contractors Association 

740 Book Building 
Detroit 26, Mich Carl J. Schoeninger 
Detroit Steel Products Co 

2250 E. Grand Blvd 

Detroit 11, Mich 


E. |. duPont de Nemours G Co., Inc 
(Fabrics G Finishes Div.) 

Wilmington 98, Del S. W. Quisenberry 
E. |. duPont de Nemours G Co., Inc 
Polychemicals Dept. 

Development and Service Section 
Wilmington 98, De! Henry Peterso 
Ebasco Services, Inc. 

2? Rector St., New York 6, N.Y W.L. Byrne 
Electrical Information Publications, Inc 

20 N. Carroll St 

Madison, Wis 


Electrical Products Corporation 
1100 North Main St 
Los Angeles 12, Calif 


Electrical Testing Laboratories, Inc 
79th St. & East End Ave 
New York 21, N.Y 


The France Mfg. Co 
10325 Berea Road 


Cleveland 2, Ohio 


Franklin Design Service 
Division of Safeway Stores, Inc 
P.O. Box 660 

Oakland 4, Calif Andrew W. Anderson 
General Fireproofing Co 


Dennick Ave., Youngstown, Ohio ]. A. Saunders 


58A Sustaining Members 


General Outdoor Advertising Co., Inc 
So. Loomis St., Chicago, Ill Frank Metzdor{ 
The Hankins Container Co 
4W Gth St 


ecland 11, Ot 


Hexcel Products Inc 


9 Gist St., Oakland 8, Ca 


Hub Electric Company 
2219 W. Grand Ave 
Chicag =e 


Hyland Electrical Supply Co 
623 W. Monroe St., Chicago, I) William Collyer 
Kopp Class, Inc 


Swissvale, Pa 


The Leeds G Northrup Co 
4901 Stenton Ave 
Philadelphia 44, Pa 


Lighting Services Co 

F Meriden Road 

Waterbury, Conn Richard L. Platt 
Macbeth Corp. 

P.O. Box 950, Newburgh, N.Y. Norman Macbeth 


Mississippi Class Co. 
88 Angclica St 


St. Louis 7, Mo C. J. Youngblood 


National Chemical G Manufacturing Co 
Luminall Paint Div 


617 So. May St 
Chicago 9, I John Marshall Zn 


Phoenix Class Co 
Monaca, Pa D. G. Cameron 
Pittsburgh Corning Corp 
| Gateway Center 
Pittsburgh 22, Pa J. R. Nicholson 
Pittsburgh Plate Class Co 
Grant Bhig., Pittsburgh 19, Pa R. B. Tucker 
Platt Electric Supply, Inc 
103 N. W. l4th Ave 
Portland, Ore Jack Rinehart 
Progressive Products Co., Inc 

6615 Milwaukee Ave 

Chicago I 


Rohm and Haas Co 
222 W. Washington Sq 
Philadelphia 5, Pa 


Sande! Manufacturing Co 
3618 So. Loomis Place, Chicago 9, Ill. A.L. Sandel 
The Sherwin-Williams Co 
0! Prospect Ave., N. W., Cleveland 1, Ohio 

]. A. Meacham 


Simpson G McGregor 
1690 West Broadway 
Vancouver, B. ¢ 1. E. Simpson 


Steel Window Institute 
Cheltenham, Pa -eorge Hingston 


Underwriters’ Laboratories, Inc 
207 E. Ohio St., Chicago 11, Ill Fred Neumer 
Union Metal Mfg. Co 
Canton 5, Ohio W. A. Porterfield 
Universal Mfg. Corporation 
29-51 E. 6th St., Paterson, N. J Imrich Miller 
Wasco Flashing Co 
87 Fawcett St 
Cambridge, Mass Selig M. Friedberg 
White Way Electric Sign G Maintenance Co. 
1317 Clybourn Ave., Chicago 10, Ill. 

Martin Davu 





Region 


Southern 


South western 


South Pacific Coast 


Pacifie Northwest 


Inter-Mountain 


Lakes 


Great 


Midwestern 


‘anadian 





1956 Regional Conferences 


Place 
Birmingham, Alabama 
Thomas Jefferson 
Fort Worth, Texas 
Hilton Hotel 
San Francisco, California 
Mark Hopkins Hotel 
Spokane, Washington 
Davenport Hotel 
Salt Lake City, Utal 
Utah Hotel 
Toledo, Ohio 
Indianapolis, Indiana 
Severin Hotel 
Quebec, Quebec 
Chateau Frontena 
Washington, D. C 


Shoreham Hotel 


Date 
7 


April 5- 
Hotel 

April 8-10 
April 11-13 
April 19-21 


April 26-28 


May 7-8 
May 10-11 
17-18 


May 


May 24-2 
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new light-control lens... 


molded of light weight, breakage resistant 


When control lenses for fluorescent luminaires are molded of clear 
PLEXIGLAS® acrylic plastic, they provide these advantages: 
Efficiency— PLEXIGLAs can be molded accurately to complex lens 
patterns, resulting in maximum control of light in the desired 
direction. In addition, PLExIGLAs is noted for its freedom from 
discoloration. 

Light Weight—The 12-inch-square size illustrated weighs only 
16 ounces. Control lenses of PLEXxIGLAS are easy to handle in 
installation and maintenance operations 

Breakage Resistance—The ability of PLExIGLAs to withstand 
impact provides safety overhead. Strength combined with light 
weight makes it possible to use larger lenses and to extend control- 
lens lighting to larger ceiling areas. 

The office lighting application shown above, at a new Western 
Electric Company plant, is one example of effective control in 
illumination with lenses molded of PLexicLas. We will be glad 
to send you the names of fixture manufacturers who offer these 
lenses with their lighting equipment. 
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Plexiglas 


PRY Chemicals for Industry 
ROHM ¢€ HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA 


Representatives in prin wal foreign countne 


Canadian Distributor: Crystal Glass & Plastics, Lid., 
130 Queen’s Quay at Jarvis Street, Toronto, Ontario, Canada 
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Blue Cross Office Building 
Philadelphia, Pa. 


0 





ceilings 
that 
CUR 
Tran 





ortssurcr LUMA-CEILINGS 


ADVANTAGES 
TO THE OWNER 


®@ Economical initial cost 
© Diffused glore-free illumination 


® Controllable light levels, 
if required 


TO THE ARCHITECT 


® Applications unlimited in new work 
or modernization 


® Economical ceiling construction 


© Obstruction-free ceiling plane 


TO THE CONTRACTOR 
© Easiest ceiling lighting system 
to install 
© Underwriters’ Laboratories listed 


® A standard line, replocement parts 
ore always ovailable 


A NEW CONCEPT IN LIGHTING... 


The Luma-Ceiling is Pittsburgh Reflector Company's answer to the 
need for an all-purpose illumination source that is simple to install 
and easy to maintain. Light from Luma-Ceiling is soft and diffused with 
a quality similar to indirect lighting; no sharp shadows or con- 
trasts are evident. 

Pittsburgh's Luma-Ceilings have been used successfully in office 
buildings, laboratories, libraries, showrooms and a wide range of 
similar installations. Wherever they have been used, people who have 
worked with this type of lighting consider it the most ideal lighting 
medium yet devised. 

The ceiling itself is a combination of translucent, corrugated, white 
vinyl plastic supported in extruded aluminum channels; the light source 
is either Pittsburgh Standard Fluorescent or Pittsburgh Slimline Strip. 


Boo Mew rameuatimnen tee 
/ 
\ CA 


fit into your lighting picture. Bulletin 10 gives 
complete details; write for it. 


| PITTSBURGH nounnidibion 


411 OLIVER BUILDING - PITTSBURGH 22, PA. 
IN CANADA—Holden Lighting Manufacturers, Ltd. 
15 Yorkville Avenue Teronto, Ontario 


NEER N PRIN PA cirTies 
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P. 8K ALL-ALUMINUM STANDARDS AND ARMS: 


THE LOGICAL CHOICE 





Like their 500 P & K predecessors installed in the 
“World's Workshop” years ago, these new P & K 
32-ft. All-Aluminum Standards, and P &K 12-ft. 
Tapered Elliptical Arms will prove the wisest in- 
vestment in modern lighting. 

LIGHT-WEIGHT, HIGH STRENGTH, AND CORRO- 
SION-FREE FOR EASY INSTALLATION AND LONG- 
EST LIFE. 

NO NEED FOR PROTECTIVE MAINTENANCE, NEVER 
NEED PAINTING. 

NO SEAMS, NO FRILLS, NO SCROLLS, NO TIE-RODS. 
ITS MODERN SIMPLICITY IS CONTEMPORARY 


» 








In PHILADELPHIA 


TODAY OR TWENTY YEARS FROM TODAY. 


PROVES MUCH LOWER IN COST OVER THE YEARS. 
Write for latest P&K catalog ...and use the 
P&K advisory and planning services without 
obligation. 


Pi & % endall 


84 Foundry Street 
Newark 5, New Jersey 
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need location 
lighting... fast? 


Call on Jack Frost, one of the 
nation’s largest suppliers of 


temporary lighting facilities. 


Wherever you are, whatever your 
lighting needs, you can depend on 
Jack Frost's expert handling and com- 
plete range of equipment, from a 
100 watt inkie to 228 amp arc with 
mobile power plants. In the studio 
too, we can supplement your present 
equipment to meet any situation, any- 
where. We've been doing it for years 
for many of the top shows. 


one call to us will solve all your needs 


es \SB\\\\ \ \ 


Our service includes complete installa- 
tion and removal at one low cost. 


free estimates 


Write or wire for a free estimate and 
a Free Catalog of Equipment. 





JACK A. FROST 


234 Piquette Ave., Detroit 2, Michigan 
425 Burnamthorpe Road, Toronto 18, Ontario 
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Require less than % the depth of ordinary troffers 


In new buildings, Thin-Lite Troffers can 
be used in shallow ceiling slabs and also 
provide, where required, extra room for 
air conditioning ducts, piping, etc. 

In old buildings, where modernization 
requires suspended ceilings, the depth 
saved by the use of Thin-Lite Troffers 
allows more duct room and head room. 


Finest construction combined with func- 
tional design give Thin-Lite Troffers a 
clean-cut appearance when installed. 
Choose from three types of shielding and 
diffusing media: Polystyrene louvre panel, 
Corning No. 70 low brightness flat lens, 
or formed Acrylic diffuser. For your next 
installation specify Thin-Lite Troffers. 


Mail Coupon for Detailed Information about Thin-Lite Troffers 


d Acrylic Diffuser 
pt. No. 1274 FR 2-40 


<—S La 
a ae 
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ww Polystyrene Louvre 
Cat. No. 1274 PR 2-40 


— 





Please send me a copy of Thin-Lite Troffer 


Company - man 
Address_ 
 — 


——— Ee 









Dept. 6 


LIGHTING PRODUCTS, INC. sisniend park, ttinois 


Brochure No. 545 


Name___ : a Oe 














modern note in highway planning... 
HAPCO Aluminum Lighting Standards 


More and more highway planners are specifying 
Hapco Aluminum Poles for street and highway 
lighting. That’s because Hapco Standards offer 
so many advantages over conventional types 
Over-all lighting costs are reduced to a mini 
mum since lightweight Hapco Aluminum Poles 
install easier, require no maintenance. First 


and subsequent maintenance paintings are 
never necessary 

Sturdy Hapco Aluminum Poles are spun 
from Aluminum Alloy, heat treated for maxi- 


mum strength. They are built to withstand 


Free—HAPCO Catalog. There Is a Hapco Standard 
designed to fit your individual requirements. Complete 
details are yours for the asking in the new Hapco Catalog 


For ao copy contact your Hubbard distributor. 


the stress of severe weather and wind condi- 
tions without taking permanent set. Their 
high resistance to corrosive atmosphere makes 
them particularly suitable to industrial and 
coastal installations. Besides dollars-and-cents 
benefits, the classic Venetian column design 
and silver grey beauty blend well with sur- 
roundings lending top eye-appeal to the com- 


pleted job. 


H U B BAR D ALUMINUM PRODUCTS COMPANY 
——— 


— pee 





MORE LIGHT 
PER DOLLAR 


with 


REVOLUTIONARY NEW 
SMOOT-HOLMAN 


ERFECT ISION 


LUMINOUS INDIRECT LUMI 





Using New 800 Milliampere oon 


Totally new in conception, design, performance. Takes 
full advantage of the high output of new 800 MA., rapid 
start lamp. The only indirect luminaire available that 
mounts within 12 inches of ceiling without severe light 
blocking. Slender lines and open construction pass amaz- 
ing percentage of upward light back to work surface . . 
Gives you far more light per dollar than ever thought pos- 
sible. Louvering effect of fixture subdues ceiling brightness. 
No pronounced ceiling pattern. Faultless light distribution; 
its comfort and quality astonishes everyone. 

By all means, investigate this exciting new fixture 
promptly. The more you know about it, the more use you'll 
find for it. Its possibilities are limitless. Where shall we 
send your complimentary file of technical data? Kindly 
mention this publication and our catalog number, PV-288. 


Features 


@ Upward and downward light 
balanced for best seeing. 

@ High efficiency. 

@ Brightness meets ASA school 
lighting standards. 

@ Mounts within 12” of ceiling 
without blocking return light. 

@ Near perfect visual comfort in 
any size room. 

@ High adaptation level yet low 
brightness and brightness ratios. 
@ Economical to install. 

@ Easy to maintain. 

@ Harmonizes well with modern 
architecture. 

@ Extremely flexible in arrange- 
ment. 


SMOOT-HOLMAN COMPANY 


INGLEWOOD CALIFORNIA 


We Support the National Lighting Bureau 


OUR SERVICE IS LIMITED TO THE WEST AND SOUTHWEST 
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instruments 


Model 703 
Sightmeter or 
Foot-Candle Meter 


The favorite for quick measurements in 
homes, offices, factories, schools, etc. 
Calibrated in seeing tasks (Sightmeter ) 
and directly in foot-candles. Available 
with or without VISCOR® and cosine 
correction filters. Special Model 703 for 
use as a Screen Illumination Meter. 


Model 931 Foot-Lambert Meter 


A versatile instrument for the direct 
measurement of brightness. It also meets 
the requirements as outlined by the 
Phosphor Committee of the RMA for 
television tube brightness measurements. 
A VISCOR® filtered high output cell is 
used in conjunction with a very sensitive 
microammeter. The cell is equipped 
with a tubular baffle which restricts the 
oblique light and provides a basic range 
of 0-60 foot-Lamberts. A removable 
multiplier disc provides a second range 
of 0-300 foot-Lamberts. 


Completely self-contained, permanently calibrated, 
and color corrected, Weston Light Measuring In- 
struments are available for practically all require- 
ments in research, factory, office or home. A bulletin 
giving complete details on all models and on color. 
and cosine correction features is available on re- 
quest. WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, New Jersey. 
A subsidiary of Daystrom, Incorporated. 


Model 614 Foot-Candle Meter 


Ideal for commercial lighting 
surveys and general light 
measurements. Hinge mounted 
PHOTRONIC® Cell can be 
tilted to facilitate use. Meas- 
ures all types of commercial 
lighting directly. Wide range 
of light values, with conven- 
ient range-changing switch. 
Self-contained in sturdy Bake- 
lite case with handle. 


WEST 


Guliimeil 


LIGHT MEASURING 


Model 756 Illumination Meter 


For light measurements requir- 
ing a high degree of accuracy 
over broad ranges. Ideal for re- 
search work and for checking 
other instruments. Corrected for 
color and Lambert's Cosine Law 
.--long mirror scale and knife 
edge pointer...convenient range 
changing switch ... furnished in 
sturdy leather carrying case with 
neck strap. 
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| AN INDUSTRIAL SO REVOLUTIONARY 
IT CUTS INSTALLATION COSTS 50% 


, ~~ ortho-88 





Rais! 
mr 


@ SAVES ON CONDUIT, RECEPTACLES, ACCESSORIES 
@ ELIMINATES ALIGNING EXTRAS, Y CHAINS, CORDS AND PLUGS 


The exclusive features of the Gibson Ortho-88 make it possible to enjoy 
superior industrial lighting at the cost of ordinary installations. 

The Uni-Race, to which units are later attached, is easily assembled 
into sections up to 24 feet long and wired completely on the floor, except 
for final service connection. It is raised and hung as a unit—directly to 
bar joists, beams or stems. Alignment and spacing for fixtures is automatic. 

The Uni-Race provides power for temporary lighting and tools. When 
the building is ready for occupancy, spotless fixtures can be snapped into 
place by two men, without tools, at the rate of 45 to 55 units per hour—in 
continuous rows or at intervals of 4, 8, 12 or more feet. Spacing can be 
changed, more units added, repairs made—all without interrupting service 
to other fixtures on the circuit, or additional electrical work. 

The result is a top-quality installation with savings on materials and 
labor up to 50%. 

Get all the facts in our Ortho-88 bulletin, which we'll 
gladly send on request, and you'll see why it pays to use 
the Ortho-88. 





GiESon| 


USTAINING MEMBER 
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symbol of quality plastic extrusions 


in the lighting industry 


HIGHEST QUALITY VIRGIN MATERIALS assure maximum 
physical properties and light stability. 


CONSISTENCY OF COLOR, TRANSMISSION AND DIFFUSION 
GUARANTEED by scientific testing. 


AUTOMATICALLY DESTATICIZED PARTS. 


CLOSEST DIMENSIONAL CONTROL assured by the most 


modern extruding equipment. 


TRIPLE INSPECTION QUALITY CONTROL. 


all reasons why KSH PLASTIC EXTRUSIONS have been used 


for years by leaders of the lighting industry. 





Frank & Fred DeCamp, 
P.O. Box 511, Far Hills Bran 
Dayton 9, Ohio 
Tel. Walnut 2601 
Disque Steel Products Company Travis -Applegate Company 
424 Board of Trade Buniding 74 Bid t Loan Bidg., 
Indianapolis 4, Indiana oston 1s, Massachusetts Grand yids 2, Michigan 
Tel Mel 7-234 e o onwealth 6-123 Tel Glendale 8-1419 
J P. Hunter Engel Richard E. Hartung, 
248 Pharr Road, N. E 5807 W. Fillmore Dr., 157 Broad Street, 
Atianta, 5, Georgia Milwaukee 4, Wisconsin Red Bank, New Jersey 
Tel. Cherokee 874 Tel. Evergreen 4-8670 Tel. Redbank 6-7658 


rose 





K-S-H PLASTICS, INC. designers, engineers, manufacturers... 
HIGH RIDGE, MO. 
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i) 99 L 
i= UX (PRESCOLITE'S trade name for precision diecast products.) 


dad ee) O8 O) RM ~Oe-to)o)1l-t-ae-l-igelal-lehdlor-lm-laleme-Lencelaalohdha—moll—mot-t-sdlale Me olgel-l0let dle) aM c-lolalallelt)-1— 


comm dal-MilelahdlaleM@iateltt-j(e micls STRENGTH * DURABILITY * PM od od oO Oe 


The fixtures illustrated above, and many more too, employ “Dielux” die ; , st 6. Write for your copies of the following PRES- 
castings os an integral part of the unit. 1. No. WB-24 Wall Unit. 2. No. 1313- Shs COLITE literature: No. 9 (Recessed and Sur- 

" - face Fixtures), No. EX-1 (Exit Lights), No. Li-1 
\ (Louver Lights), No. HD-1 (Swivel Lights), No. 


6630 Recessed. 3. No. 500 Ring Fixture. 4. A-14 Swivel Unit. 5. No. 8585 Hos- 
AE-3 (Drawings and Specs.) 


pital Light. 6. No. R-54 Exit Light. 7. No. 750 Recessed. 8. No. 99 Eyeball Unit. 
Factories: Berkeley, California + Neshaminy (Bucks County), Pennsylvania 
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PRESCOLITE Mfg. Corp., Main Office, 2229-4th St. Berkeley 10, California « 
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The Evening Bulletin 


GES Makes Lighting Headlines for 
America’s Largest Evening Newspaper 


Architects 
George Howe and 


formerly known as 
Robert Montgomery Brown 


the MAGNA-LITE Line 


Special Consultant 

William Ginsberg Associates 
Consulting Engineers 

Pennell & Wiltberger 

A. Ernest D'Ambly 

Keast & Hood 


Electrical Contractor 


METALCRAFT PRODUCTS COMPANY, INC. antag ty seen 
MASCHER & LIPPINCOTT STREETS, PHILADELPHIA 33, PA 
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Only - Luve.tile 


(hon it comes te Low brightness, large area 


LUVE-TILE in the long run is the most economical illuminated 
ceiling you can buy. 


LUVE-TILE is easy to maintain—dirt collection is much less 
rapid than with other types . . . and it will not hold insects and 
other small matter. 


LUVE-TILE is hinged, servicing of fixtures is easy. Rigid te 
handie, and light in weight, it is simple to remove and wash. 


LUVE-TILE may be assembled to suit any room and custom-made 
work is never necessary. No unsightly horizontal bars or rosettes 
are used for support. 


LUVE-TILE comes in 4 shades making possible unlimited colour 
combinations. Sprinklers and air ducts are concealed and wiring 
and other work may be simply surface mounted. Also low cost 
acoustic material may be sprayed on the cavity above the tile 
for sound proofing. 


LUVE-TILE is practical and economical to use in any area, right 
down to a few square feet. It is also widely used in display 
for special effects. 


J. A. WILSON LIGHTING & DISPLAY ime. 


632 MAIN STREET, BUFFALO 2, N.Y. PHONE MOhoawk 


AN.ADA 28 HC { T R 
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Y . 
reeling: 


of the eason 


City-County Building, Detroit, Michigan. Harley, Ellington and Day, 
Architects. Harlan Electric Company, Electrical Contractors. Fullerton 
Engineered lighting throughout. 


... START THE NEW YEAR 
WITH THE FINEST—THE NEW 


FULLERTON CATALOG 


D4 
a 


illustrating many new concepts of Engineered Lighting 
Equipment — fluorescent, slimline and incandescent. 


Catalog serves as a Specification Handbook of 

advanced lighting. Special designs will be made to 

meet your particular specification requirements. Typical 

of projects using specially engineered Fullerton Equipment are: 


Ford Central Staff Building —- Dearborn, Mich. 
Standard Vacuum Building — Harrison, N. Y. 
Connecticut State Prison — Wethersfield, Conn. 
Library, Rutgers University — New Brunswick, N. J. 
Provident Institute for Savings — Boston, Mass. 
Jones Department Store — Kansas City, Mo. 
Burdine’s Department Store — West Palm Beach, Fla. 
Harvey and Belle Chasse Tunnels — New Orleans, La. 


WRITE AT ONCE FOR FULLERTON CATALOC 568 
WRITE TODAY! 


FULLERTON 
MANUFACTURING CORPORATION 


Willard Road 
Norwalk Connecticut 





ILLUMINATING ENGINEERING 











Universal Ballasts...the key to certified quality 
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TB Fiticiency 


the most efficient controlled 
downlight ever engineered * 


) 2D Gs DP >t OP | OO is alvel-n10) 4-m adn d =e A Ald = De 
with the most efficient optical train ever devised 


78% is the highest efficiency rating ever re- 
corded for a controlled incandescent downlight 
unit. This outstanding achievement is even more 
impressive when evaluated in terms of the dol- 
lars and cents savings it assures all along the line: 


Fewer Units Needed 

Shorter Installation Time 
Lower Power Load 

Fewer Lamps to Buy or Replace 
Less Maintenance Time 


LITECRAFT-ENGINEERED PLUS FEATURES: 


Unique Versatility 


Wide choice of sizes, shapes, wattages, fin- 
ishes and shieldings . standard squares, 
rectangular and a square to replace one 12” 
ceiling tile. 


Wide Applications 


Adaptable for poured concrete and psychi- 
atric applications or nitelite circuit . . . avail- 
able with top access, wire guards and special 
finishes. 


Easiest Fixture to Connect 


Inner and outer access plates and six 
knockouts assure easy entry into wiring 
compartment through sides, top or end. UL 
Approved for use with lowest cost wire 
(R, T, TW, etc.) No asbestos wire needed 


in addition, Prewired Litecrafts incorporate design 
features that make them the simplest to install, the 
coolest operating units ever engineered, and the 
easiest to relamp and maintain 


Laboratories Approved in All Sizes. Union Wired by IBEW-AFL 


Underwriters 


For more detailed information, write for Litecraft Architectural Bulletin 556E, or consult your 
Litecraft Field Engineer. He'll furnish you with a complete Litecraft Architectural File — 
registered in your name — of engineered lighting designs for every type of application 


FAG IS SI AIT a tone ay 
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TREET LIGHTING EXPRESSWAY LIGHTING 





We're Celebrating, too... 


50 years of experrence 
in pole design and manufacture ~S 


UPERIOR strength attractive appearance broadest line of 
; designs unmatched experience in pole construction. Four all- 
important features that make Monotube poles your best buy tor every 


outdoor need 


For complete-line catalogs or helpful advisory service, write to The 


Union Metal Manufacturing Company, Canton 5, Ohio 


Congratulations to the IES on fifty years of lighting-engineering progress. 


1906 Biflicth ehnntvesa ey 1956 


UNION METAL 
Vionotube Poles = 
TRAFFIC SIGNAL MOUNTING 





ctions and Chapters of I.E.S. report 
with sorrow the deaths of these members 
John H. Fatz, Philade|p! 
William B. Johnston, Alamo 
Karl M. Kech, Golder 
Benjamin A. Lerten, 

or 
Russell L. Lothamer, Cleveland Section 
John B. Merrill, Eastern Pennsylvania 

Section 

Marshall D. Nett, New York Sect 
C. T. Siebs, New York Section 
ELECTRICAL CONTRACTORS, 
WHOLESALERS 
LIGHT & POWER COMPANIES! 


ABOUT PEOPLE bon et 














Caroline Horn, by action of th 
ected a Member 
iety Miss Horn, a p 
New York Section and long 
Member of I.E.S., retired two 


the Electrical Te 


NO VISIBLE TRIM eae aot eae i 
in kurt versen’s 


This newest fixture simplifie« Dr. Jesse E. Hobson, director of the 
the problem of maintaining Stanford Research Institute since March 
an unbroken ceiling line. is submitted his resignation effee 


This resignation was 
@ no visible trim on ceiling — rrompte« ’ ¢ ( of is personal 
a perfectly smooth ceiling, without 
special plastering or handling 
@ practically invisible light source ") Harry F. Wi es. Ine The Miller C 
er" : ’ , Mitchell Mfg 


dramatic lighting effects, at 


ri corporatio Ww 1 offices at 
maximum efficiency. 


pars I te Equipr 


is, Mo. has Po-R Produ 
@ baffled down-light or adjustable ay - 


beam models available for widest 
applications. ‘ 1 consulting engineer organi 


lul corporated as a verbagh & Ayre 
Pittsburgh Refie 


Tr P t 
@ top or bottom servicin zation F and directors of the ” yie Na 


star Gare on all units, wi ’ corpor ' . Harry F. Wilson, 


Quadrangie Mfg 
] oo 
ease of replacing lamps 


: : iirman of the Board; George F. Her- 
ee: tricai work at one . = . 
athe , ae old, President; Thomas F. Delaney, 
cuts installation costs in half, ‘ 
because of kurt versen cost 1 Jr.. Vice-President and Secretary; and 
yoke constructi« Charles H. Seldon, Vice-President and 


Treasurer 
For the latest improvements in Willies: 53. Mieus hes bees some 
lighting design, always refer to Manager of Midwest Sales Division 
kurt versen fixtures...they look Crouse-Hinds Co., filling the post lef oo ort 
better, work better, last longer. vcant by the late E. Nathan Jolliff. His he Wakefield 


divisional territory includes North Texas, V nghouse € 


urt versen company | New Mexico, Colorado, Wyoming and heeler Reflector 


9 th headquarters in Tulsa. Wiley 
englewood, new jersey 25 ss Ginaticieil Minseailia a 

a egionai Manage 0 
yuuis Region, Central Division 
creatively engineered | .. F. W. Oberle 


contemporary lighting 


°U.S. Potent 2,456,903; 2,614,785; other pots. pend. | Continued on page 78A) 
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New... Easier Way to Sell 
Bisser Profit Lishtins Jobs! 
iad | | 





Sells a Bigger Job! 
Sells a Better Job! 


1 Sells a 


GUARANTEED Job: 











Guarantee Satisfaction By Having Your Lighting 


Plan Certified to Meet NATIONAL STANDARDS 


Now you can get the 3 business-clinching sales tools you've always wished you 
had to sell more lighting jobs! (1) Now you've got a tested way to prove to 
customers that you can and will deliver the kind of lighting they need. You've 
got a CERTIFIED Lighting Plan to back you up. It’s the best way yet developed 
to keep customers from being tempted into buying sub-standard jobs because 
of price! (2) You've got the pLUs FEATURES Check List to sell MORE QUALITY 
into the job and get a bigger order, too! (3) You've the certificate issued by a 
disinterested authority countersigned by you. to back up your selling of proper 


illumination. Get all the facts write for free booklet. 
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Is Certified Lighting in 
Operation in Your Area? 
his program is operated locally under 
the joint sponsorship of all electrical 
groups If your area is listed below, 
get in touch with your local group 
otherwise, write National l ighting 
Bureau 
Boston, Mass Charlotte,N.C 
Chattanooga, Tenn 
Cincinnati, Ohio Detroit, Mich 
Los Angeles, Cal 
Providence,R.| 
Rochester,N.Y. San Diego, Cal 
San Francisco, California 
Worcester, Mass 


irs fs 
<a 


ty, >ponsore 


the National Electrical M 





A Vapor-Tight Wall Bracket 


dynamically new . . . obsoletes 
all old wall brackets! 


A modern building with yester- 
day's fixtures is like a lovely 
woman wearing last year’s hat. 
McPhilben’s new multi-use wall 
bracket the °43-40 series is beau- 
tifully honest in design . . . of 
rugged, no maintenance-needed, 
die cast aluminum vaportight, ver- 
satile and competitively priced. 


APPLICATIONS: Stair landings, Corridors, 
Lavatories and Entrances, Schools, Hospi- 
tals, Office buildings and Housing 
SPECIFICATIONS: 43-40 VT, die cast alumi- 
num, satin finish anodized, quickly mounts 
to 4 ast iron junction box for indoor 
application suitable for standard outlet box 
WATTAGE: Maximum 100 watt Globe 
Threaded opal with gasket. Write for Data 
Sheet on omplete VAPORTIGHT SERIES 


DIE CAST PROTECTIVE 
GUARD AVAILABLE (43-44VT) 
for ations where protec 
tion against theft and van 
dalism is essential. Also avail 
able as a ceiling fixture 














1353 Willoughby Ave., Brooklyn 37, N.Y. 


co" Sut r 
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ireetors of the Edison 

selected Edwin 

Vennard for the office of Vice-President 
ind Managing Director of the Institute 
to become effective upon the retirement 
Colonel Howard S. Bennion on June 
Mr. Vennard wi join the Institute 

m or about March 1 as a Vice-President 
Mr Vennard has been President of the 
Middl ‘ ervice Co., Chicago since 
that he was with the 
resting Department, 
ties Co and the 


Eleetriec Co 


Albert Hansen, 
engineering for Gen 
er Department has 
Hansen was for 
inced engineering 


trument Depart 


J. W. Corey, pre le of the elianese 
tr & Engines 0., eveland, 
s elected esident ¢ the Na 
trical Manufacturers Associa 

the NEMA Board of Governors, 
November. Mr. Corey succeeds 
F. Metz, chair of the board 


executive officer of the 


Albert 
nd el Okonite 
Other officers elected 

F. F. Loock, Allen 

e, Wis.: J. J. Mul- 

len, Jr.. Moloney Electric Co., St. Louis, 
Mo B. C. Neece, Landers, Frary & 
Clark, New Britain, Conn.; W. V. 
O’Brien, Apparatus Sales, General Elee 
Co., New York, N. Y.; and J. L. 
Singleton, Allis Chalmers Manufacturing 
M ikee s. Arthur A. Berard, 
Mount Ver 


At the annu yvem be meeting of 
the RLM Standard ite, W. P. 
Lowell, Jr. | Products, 
Inc., was ele dent to fill the 
vacancy created by; e death of Alden 
Barnes, one of the founders of the In 

en to increase 

five to seven 

ers the m oard to eonsist of 
P. Steele, Benjamin Electric Mfg. 

President; W. P. Lowell, Jr., Vice 
President; Edward C, Huerkamp, West 


mem} 
Hoyt 
( 


Treasurer; Bur- 


nghouse Electric Cory 
ton G. Tremaine, Jr., The Miller Co., 
James F. Whitehead, Jr., | 
hting, Ine., Chairman of | 
D. E. Worrell, 
and Leonard A, 
Hobbs. 


J. H. Fall Ill to the 
dent in Charge of 


tinued on page ROA | 
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New 


Alkeo 


ENGINEERS 
HANDBOOK 
"Ccsslions oLigh ling : 


This new handbook contains 
examples of fixtures designed 
to solve particular lighting 
problems. You'll find details 
of recessed, surface mounted, 
and wall mounted fixtures 


incandescent and fluorescent. 


ALKCO offers you design and 
engineering assistance on cus 
tom lighting. Let us help you 
solve problems such as shal- 
low concrete slab installa- 
tions, beam mounting, low 
headroom 


ceilings, limited 


and many others 


Our reputation for custom 
fixtures has been established 
by installations in executive 
offices . exclusive stores .. . 
schools hospitals .. . fine 
homes. If you want custom 
lighting priced within the 
range ol standard fixtures, 


rely on ALKCO. 


Write for your new ALKCO 
Engineers Handbook 
“Custom Lighting.” 


ALKCO MANUFACTURING CO. 
4242 N. Lincoln Ave. 
CHICAGO 18, ILLINOIS 

Eastgate 7-0988 
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Employment Opportunities NO. 6163 — 24" Diameter (left) 

Wired for four 100W lamps plus a SOOW 
R-40 floodlamp for concentrated down- 
lighting thru the louver bottom 
NO. 6181 — 12” Diam. Cylinder (right) 
Wired for three 100W lamps plus a 


FLUORESCENT FIXTURE i SOOW R-40 floodiamp for concentrated 
DESIGNER downlighting thru the louver bottom 


Outstanding National manufacturer of : | an 
commercial and industrial fluorescent high intensity glore-free illumination, 


lighting fixtures seeks the services of an while adding charm and beauty to church 
individual with experience capable of or public building. Special design service 
developing creative ideas. To work di- available. Write for new illustrated 
rectly under Design Director of com- catalogs. 

pany. 








New distinctively styled designs provide 


Situated in Boston area. 

Please reply to Box 258, Publications 
Office, Illuminating Engineering So- 
ciety, 1860 Broadway, New York 23 
N.Y. 




















SALES ENGINEER AVAILABLE 
Has handled nationa 
engineering and mar 


experience wit! 


Well-known the industry ¢ onnec roo i 
LIGHTING SALES 

REPRESENTATIVES 

Seek two experien i con ission sale é wi 

ambition, drive, and ye me mo ae ; 

Should be well-versed in all phases of the ligh 

ing field engineering o hni ‘ 

ground helpful t be I zy on archite 

engineers iistri or contra ors in 

the MINNESOTA NORTH 4 SOUTH DA 


tion with 
East Ad 
(Numinatin 
way, New 


KOTA, or the UPPER NEW YORK STATE 
territories 

We are a large progressive and growing ma 
facturer of mplete r f competitively 
priced lighting for all applications Our 
quality and service are now active and profit 
able We are being specified and displayed 
Our men get powerful promotional backing 
These openings are due to a long-range expan 
sion of our facilities ines and promotional 
programs. Send full details to: Box 260, Pub 
lications Office, Illuminating Engineering So 
ciety, 1860 Broadway, New York 23, N.Y 


PIXTURE DESIGNER AVAILABLE 
Expe 


equi 
work for 
tria 
ner 











Outstanding opportur f< top r} es and 8” diameter half-cylinders 10° square body diameter sizes 
engineering 

units. Spe purpose designs in le r bronze or satin pewter finish to match in architectural design, metal craftsman- 
High 

Send f 


LIGHTING SALES-ENGINEER 

Cawase- waves NO. 1833 — Featured in two sizes for 6 NO. 1791 — Available in 6%", 8” and 
elation on electr red - Fine exterior lighting of all copper and Lighting by Novelty features the creative 
exclusive cast nun sndescent liehtis bronze material . . . designed in standord skill of more than fifty years experience 
pon aluminum or stainless steel building trim. ship and engineered lighting. 
BF , 7 a Desiqners and Manutfactu _Sinee 1905 
uty. Co... 9 Willoughby Ave., Brook THE NOVELTY LIGHTING CORP. 

2490 EAST 22nd STREET CLEVELAND 15, OHIO 
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Sales for the Benjamin Electric Manu 
facturing ) been announced. Mr. 
Fall has also made known the appoint 
ments of A. E. Swedenborg as General 
Sales Manager and Robert J. Mors as 
Assistant Sales lag The company’s 
Board of Directo ave also announced 
the « tion of George A. Hamm as 
Vice-President in Charge of Finance, and 
A. H. Franking as Controller. Mr. Hamm 
was formerly i ller and Mr. Frank 


ee bg rhymes with FINE 
pansion prograt i 


of Edwin R. Manning, Litecraft’s vice 
president in charge of sal 
Richard C. Schey has been appointed 
manager of General Electric’s Construc } 
tion Materials Northwestern District suc 
ceeding William W. Bryan, who has J 


been transferred to the Division’s Pacifie 


Ben Roisman, 
M nu 


District in Los Angeles as manager. Mr. 


Schey’ fice and headquarters will be 
ri " l 2 ) Dawson St , Seattle 

Charles B. Swann has been appointed 

re f ory representative for 

‘ ‘ riand territory of the Pitts 


Co. From headquarters 


Mass., he will eoordinate 


lescent lighting 
les and service ee 


BOOKS AND PAMPHLETS || malas Cty sola. cadet T qpocdy / 
G P C 


Now, you can tell at a glance, from a simple square 

ASTM Standards on Plastics (D-20), : , Se 

- footage figure, the right recessed lighting for any room. 
shed by the American Socict o — - . Bo . =e 

“os ge ee And, Pryne’s new “Room Ratings” do all the work for 

you! “Room Ratings” pre-calculate candlepower, cubic 

footage, room design and decor into the size and model 

Pry-Lite needed under actual on-the-job-conditions! 














SCIENTIFICALLY TESTED AND APPROVED! 


Pryne Room Ratings are computed by long-experienced 
lighting engineers, exhaustively tested with the finest 
of equipment in a modern new laboratory dedicated 
to better, easier to buy, easier to specify lighting! 
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— 
he Engineering Societies Directory, 100 American Standards in the Elec- BLUENOSK CHAPTER 
. : : P ° , ssociat ember 
1 complete list of all engineering soci trical Field is a 60-page booklet which . e Members 
: Saxton, D. | 17 Birmingham St Halifax 
eties in the United States, together with indexes and deseribes each American NS . , 
pertinent information about them wil Standard in the electrical engineering Smit} = Carte & Smith Ltd Halifax 
’ N.S 
he published by the Engineers Joint irea. It is designed to help the user and 
Council tentatively as of June 1 1 F pros} t purchaser to find the app BRITISH COLUMBIA SECTION 
] ‘ ‘ ) sa¢ emi r 
The Directory will be a new pul ition cable standard on the product in which A‘ te M . 
> ee > = Clay, R. E., B. C. Engineering Co. Ltd.. Var 
not a revision of tl Engineering S a Gnwene The booklet also gives : B. ( , os 
} f fe aon f th urrent tert 
ties Yearbook, which is published ir riefs ¢ h of the current Interna 
tional Electrotechnical Commission ret CAPITAL SBCTION 
48. and whiel is been discontinued 
' ommendations; a listing of all projects iss te Member 
Ihe hirector V l th on ( ! et 
| inder the jurisdiction of the Electrical Feak, I »., Southern Railway, Washington 
sting of engineering societies at ; ; D. ¢ 
| Standards Board. The booklet may be 
evel dw } ‘ ble at & ) ner : 
Ss an e available at ‘ ehiteliend frou, thy American Standards CEN 41 ILLINOIS CHAPTER 
\ "” . VU é 
(Association, 70 East 45th St., New York . 
2 kK i I \ ‘ r | t ( Can 
: 
Wide-Secreen Motion Pictures, a briet 
booklet describing the several new met} CENTRAL NEW YorRK SECTION 
. y 
ods of motion picture production ar ' eM 
hibit — i Bills, | Ss Jr ms 7 State Electri & Gas 
| exhibition that have come into use dur NEW MEMBERS Auburn, No} 
ing and after 1952, has been published hy, J. P. J N. Y. State Electric & Gas 
- Corp., Ithaca, N. ¥ 
l the Societ f otio rie ‘ 
y ! ociety oO Motion Pictur I Waverchak, B. ¢ Galson & Galson, Syracuse 
; " " N 
Television Engineers. The 12-page bool \t the meeting of the I.E.S. Council ) 
let is aimed at giving a comprehensive held at New York, N. Y. on December 8 CHICAGO SECTION 
et easily understood outline of present 10 , the follo ng were elected to mem 1 e Me 
} ‘ } " * ¢ Huehring I yomesti Engineering Ce 
day techniques and the ways in whicl bership. Names marked are transfers , 
: ag 
they differ from those “standard” during fron Assoc te Member grad Gordon. 1! M Gordon Electric Supply, Kan 
¢ ¢ ‘ ‘ rl 1s kake 
tl i nineteer venties he Hook le 
‘ ite un i iti , oe eee Klos. E. H.. Sk ore, Owings & Merrill, Chi 
makes no attempt to evaluate systems : W igo, I) 
C : p WP o ’ Marinello, R. L., Technical Publishing Co., 
opies are available rom SMPTE head Keathle m4 Arkansas Electric Ce ttle Chicago, Ill 
quarters at West 42nd St., New York Rock, Ark Moran, B. G., Mitchell Mfg. Co., Chicago, MM 
s . Magruder, ¢ I General Electric Suy ( 
: ittle Rock irk Continued on page R2A) 





ROUND LENSES 


OBLONG LENSES 


SQUARE LENSES 


PRYNE G CO., INC., BOX IL-1 


Pomona, Calif. 















Rush the FREE Room-Rated Lighting Calculator 
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Address a ——— 
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AB 


installations mean... 
PROFIT T0 YOU -CUSTOMER SATISFACTION 


All ABOLITE Reflectors have features 
that really help you sell 
they are drawn from heavy-gauge steel 
vitreous-fired with lifetime, whiter 
as well as horizontal surfaces than-white porcelain enamel 
provided by ABOLITE AIll- are available with all-white finish in- 


White, Slotted-Neck, Stand- side and outside 
feature slotted-neck construction 


ard-Dome Reflectors. 
7 jecees: meet RLM specifications in many styles 


Here, you can see the excellent 
light distribution on vertical, 


provide for longer lamp life, and 
less maintenance 
AB Li T E are furnished in over 20 styles (porcel 


(galing TR aLilel. | ain and aluminum) for incandescent 
and mercury vapor lighting 


THE JONES METAL PRODUCTS CO Inquire now about ABOLITE 
WEST LAFAYETTE, OHIO reflectors for your next job. 


DECORATIVE LIGHTING 
by Wea nny randte~ — 


9513—24" dia., 30” length > 
brushed brass and black 

with white glass—or to 

custom specifications 





9528—48" dia., 36” 
length, brushed 
brass —or to custom 


9514— 48" dia., brushed brass, white pecificat 
specifications. 


giass—or to custom specifications 





enera 248 McHIBBIN ST., 


G wo" » GENERAL LIGHTING COMPANY 
BROOKLYN 6, N.Y. 


Detoils of my custom lighting Nome 

1 problem ore enclosed. | would 
oppreciate your recommenda Firm 
tions and prices 








Street 





Please send me your latest dec 
orative lighting fixture folio and 
price lists 








National Co., Chicago, Ill 
orning Glass Works, Chicago 


Mason & Basedow, Chicago 
Mitchell Mfg. Ce 


CLEVELAN 


Meriden 


Francisce 
Sap 
Sap 


er Architects 
Panama 


St., San Fran 


Natior Electrical Con 
sland f 
Incandescent Supply Co 
alif 
San Francis Lighting & Sup 
San Francis f 


Prescolite rp Berkeley 


North Bay Electric Works Inc., 
San Rafael, Calif 
Wong H kK Ceplo, In San Francisco, 
Calif 
HAMILTON, ONTARIO CHAPTER 
Associate Members 
Gasson, I L. H. Schwindt & Co., Burlington 
tint 
Hucaluk, Fred, Public Utilities Commission of 
Galt, Galt, Ont 
Knapp, A. ¢ Amalgamated Electric Corp 


Ltd., Ancaster, Ont 


INDIANA SECTION 

Members 

*Claffey, H. W., Jr., General Electric Co., In 
dianapolis, Ind 

Hardy, J H., Indianapolis Power & Light 
Co., Indianapolis, Ind 

*Schnitker, N. F., Indianapolis Power & Light 
Co., Indianapolis, Ind 

Associate Members 

Ferguson, J. H., Allen-Kelly, Indianapolis, Ind 

Litherland, Willian Public Service Co. of 
Indiana, Vincennes, Ind 

Stiles, Donley, Public Service Co. of Indiana, 
Noblesville Ind 


INLAND EMPIRE CHAPTER 
Member 
*Kiger, Johnny, Funk, Molander & Johnson 
Spokane, Wash 
Associate Member 
Wright, H. t Washington Water Power Co 
Spokane, Wash 


Iowa SBCTION 
Associate Member 


Loos, W. W., lowa Illinois Gas & Electric 
Davenport, Ia 
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LOW COST! SUPERIOR QUALITY! 


Extruded 


ACRYLIC 


@ Produces BETTER-than-ever molded details 
@ Extra Tough! Easier Forming! Deep Draw! 


@ Good Surface -- Uniform Gauge 





Quality-minded Illuminating 
Engineers ALWAYS SPECIFY: @ Less than 1% Shrinkage 


Remove STATIC Charges @ Permits use of LOW COST MOLDS 


with MERIX ANTI-STATIC #79 


@ Widths 54”, Lengths 76” 


@ Gauges .060 to .125 
@ CLEAR TRANSPARENT and COLORS 


This shows howDUST-FREE YOUR The best sheet available for successful vacuum and 
PLASTIC LUMINAIRE PANELS will * drape forming. Manufacturers state: “Finest extruded 


look—FOR MONTHS—when treated DUPONT wrote sheet available anywhere” — “Easy forming and 
machining.” Copy of DuPont endorsement letter on re- 


: “. . . was tested in our leboro- 
with the fories . . . we are setting up quest. Write Dept. TR for information, details, price list, 


New, Highly Improved quolity control stondards and physical dota sheet 


procedures fo assist you in main- 


MERIX taining same good quality.” 
: The BEST by TEST! 


TRADE BARE 


ANTI-STATIC *79 


“Specified by Sales Leaders” ] 
Sample Ot.: $3.85—Semple Gal.: $8.50. : " i 5 ° . 
In quantities: as low as $3.00 gal. Conc. ; " : e QUAL 
Prices F.O.B. Chicago, Ill. 
TEST & JUDGE: Order sample quantity 


and data sheet today from: Products e Inc. 


MERIX CHEMICAL CO. 
1021 E. 55th St., Dept. 1ES 56 KENILWORTH, N. J 
Chicago 15, Ill. 


Y 


© DEPENDABILITY 
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Better Lighting 77 Cold Cathode 
( ) [ ith Series Fixtures 
rnamenta ” 


) 
olighting The Only 


Hairpin Fixture 


qj 

~ Jit ures with 
LUMAC 

Genuine Bronze FEATURES 

and * SS 

Wrought Iron “LUMX” #4-601-4 

Shock-Proof, Lamp Guarantee 

enough to produce any light Porcelain Sockets Low Wattage 

ing fixture job, howe ver in Fool-Proof, Self-Leveling Instant Start 

tricate or extensive; small One Piece Ve Lamp Holders 


, . No Reflective Glare 
Cnouge 0 give cvery OO Oe Completely Engineered : oe oe 
personal attention and c and Assembled, Uniform Distribution 


supervision, and to produce LO.. Hairpin Fixtures No Distinct Shadows 
lighting equipment of the 


finest character in every cde . . - Long Life Original Outlets 
Low Maintenance Inexpensive Installation 


We are “just your size” —big 


tail 


Estimates and literature sent on request. Compare and Insist on “LUMX”’ 


NS For full information write: 


MEIERJOHAN-WENGLER 


ES 
mmmemmmnncrerrm | LUMAC ELECTRIC INDUSTRIES, INC. 


6014 RIDGE AVE. CINCINNATI 13, OHIO 


leaders in lighting {§ 











AINSWORTH specializes in sight-saving com- 


fort for offices, classes and drafting rooms 


Spa cia [; fe 


Finest Diffuse Illumination 
Fixture Efficiency 80% 
Preheat-Slimline-Rapid Start 


DE LUXE 


Budgetlite 


General Diffuse Illumination 
Fixture Efficiency-98% 
Utilizes T17-40W Low 
Brightness Lamps 


AINSWORTH LIGHTING, INC. 


3810 29TH ST., 
LONG ISLAND CITY 1, N. Y. 
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From Dies to Finish, 
L ro Pp Means Ouality! 


+ 


Distributed by 
Electrical Wholesalers Only 





1O35 FIRESTONE BLVD. 


MEMPHIS, TENNESSEE 





~ er 
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Pfaff & Kendall 
Pittsburgh Reflector Co. 
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DESIGN & DEVELOPMENT ENGINEER'S DREAM! 


One of the nation’s leading manufacturers of fluorescent fix 
tures is embarking upon a dynamic program which requires 
the permanent services of a design and development engineer 
with proven experience. The individual we visualize should 
possess these qualifications: (1) Better than average creative 
ability. (2) Fully conversant with progressive commercial 
and industrial lighting concepts. (3) Working knowledge of 
production operations. (4) Able to follow through and im 
plement planning. 

The individual selected will be given complete latitude to 
express his abilities and will have a unique opportunity for 
a pleasant and profitable future. Salary, benefits and work 
ing arrangements will be explained in full to prospective 
applicants. 

Please furnish us with details on why you believe you should 
be our choice. Address Box 261, Publications Office, Illumi- 
nating Engineering Society, 1860 Broadway, New York 23, 
N.Y. 
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HIGH hiding power of Sheffield 
DG-70 plostic shield (on left) is 
contrasted with shield of régu- 
lor styrene (on right Shields 
have equal light transmission 


NEW SHEFFIELD SHIELDS 
IMPROVE LIGHTING 
EFFICIENCY AND 
APPEARANCE OF 
FLUORESCENT FIXTURES 


Shefheld’s new DG-70 polystyrene shields have 
higher hiding power and higher light transmission 
(up to 50%) than regular styrene shields. The 
lighting efficiency of plastic-shielded troffer units 
can thus be increased without sacrifice of their soft, 
even, glare-free, lighting qualities. 


DG-70 shields not only make possible higher efh- 
ciency ratings, for present fixtures — without expen- 
sive design changes — but, because of the possible 
variations in light transmission and hiding power, 
create opportunities for entirely new designs. They 
are another example of Shefheld engineering leader- 
ship in the design and manufacture of rigid plastic 
extrusions. 


If you have not investigated Shefheld DG-70 shields 
or are in need of a rigid plastic extrusion, call or 
write, Sheffield Plastics Inc., Dept. 61-1B, Sheffield, 
Mass. 


Precision Engineered Rigid Plastic Extrusions 


SHEFFIELD PLAstics 
_=S 


SHEFFIELD, MASS. 





New Sola Ballasts 

for Outdoor and Indoor 
100-Watt High-Output 
Rapid-Start Lamps 


Sola Ballasts for 100w rapid-start lamps incor- 
porate many exclusive design and manufacturing 
features that result in premium ballast performance, 
and for many years commanded a premium price 
over other ballasts. Now, you get traditional Sola 
premium quality at no additional cost when Sola 
Ballasts are part of your indoor or outdoor rapid- 
start lighting installations. 


When you’re concerned with rapid-start fluores- 
cent lighting, indoors or outdoors, it will pay you 
to investigate the advantages of a Sola-ballasted 
system. At your request, a sales engineer will be 
happy to provide all the information you desire. 


OUTDOOR 100W RAPID-START BALLAST: The 
Sola unit (Cat. No 626-920) shown above pro- 
vides efficient and economical two-lamp operation 
with outdoor 100w 72T 12, rapid-start lamps. Elec- 
trical specifications are: lamp current, 1000 ma; 
nominal circuit voltage, 118; ballast wattage loss, 
40; series-type circuit. For applications where 
ambient temperatures as low as —20° F. are en- 
countered, particularly for street lighting and in 


sarking lots and gasoline stations. 
I 8g g 


INDOOR 100W RAPID-START BALLAST: The Sola 
Ballast (Cat. No. 628-819) below is for operation 
of two 100w, 96T12 rapid-start lamps. Electrical 
specifications of this unit are: lamp current, 800 
ma; nominal circuit voltage, 118; ballast wattage 
loss, 35; series-type circuit. It complies with pro- 
posed CBM ballast specifications and is ideal for 
indoor industrial applications where high-intensity 
fluorescent lighting is desirable. 


SOLA fomew 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and 
Electrical Equipment © LIGHTING TRANSFORMERS for Al! Types of Fluorescent 
ond Mercury Vapor Lomps * SOLA ELECTRIC CO., 4633 West 16th Street, 
Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35: 103 E. 125th S?., 
TRafalgar 6-6464 ©@ PHILADELPHIA: Commercial Trust Bidg Rittenhouse 
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OUTDOOR HIGH-OUTPUT RAPID-START BALLAST 


INDOOR HIGH-OUTPUT RAPID-START BALLAST 











CBM 
CERTIFIED 
b 


Every type and size of fluorescent tube 
has its own specific electrical require 
ments. Thus, to get ideal performance 
and lighting economy, it is essential that 
the ballasts provide precisely the electrical 
needs of the tubes they operate 


CERTIFIED CBM BALLASTS are ‘Tailored to 
the Tube.” Built to exacting specifications, 
then tested and checked by ETL, an in- 
dependent agency, CERTIFIED CBM 
BALLASTS are a dependable assurance 
of both satisfactory and economical 
fluorescent lighting. 


Certified CBM Ballasts 


PROVIDE: 
LONG BALLAST LIFE 
FULL LIGHT OUTPUT 
LONG LAMP LIFE 
TROUBLE-FREE OPERATION 


all of which contribute to easier mainte- 
nance and fluorescent lighting economy. 


Eight of the country’s leading manufac- 
turers of ballasts make CERTIFIED CBM 
BA.LLasts. Participation in CBM is open 


to any manufacturer who wishes to qualify. 


CERTIFIED 
CBM BALLASTS 


...glve you more economical 
Fluorescent Lighting 


because they are “Tailored to the Tube” 


Send for free booklet, “Why it 
Pays to Use CERTIFIED CBM BALLASTS in 
Fluorescent Lighting Fixtures.” 


4, 
GF ERTIFIED BALLAST MANUFACTURERS 
2116 KEITH BLDG., CLEVELAND 15, OHIO 





side by side for 50 golden years... 


WORKING TOGETHER FOR BETTER LIGHTING 


We at Guth are grateful to have enjoyed the 
Now, we are looking 
privilege of working with I.E.S. since its beginning 


forward to the next 
50 GOLDEN YEARS. 


We know they will 


During this past half century, we have found many 
times in |.E.S. the inspiration to spur us on to 


be even brighter. 
higher goals and greater achievements in lighting. 


FROM GASLIGHT TO BRASCOLITE ; TO GRATELITE * 


THE EDWIN F.3 Gig & COMPANY, ST. LOUIS 3, MISSOURI 


TRUSTED NAME IN LIGHTING SINCE 1902 


*TM Reg. U. S. & Con. Pats. Pend. 





